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Switzerland. 

R 78385/3 

THE PATENT 0PPICE 

^y, j^y.i^nff wucu uutAuporaim m printing inks. According to the invention, we prepare 30 
diarytide pigment compositions by coupling in water a tetrazotised pigment benzidine 
with a pigment coupling component, and we incorporate in the pigment whilst still in 
the water a water-soluble azo dyestuff; normally this will be a diazo diarylide dyestuff, 
but other classes of dyestuff s, such as monoazo dyestuffs or even dyestuffs such as 

35 diphenyi chrysome, which as an example of a disazo (but not a diarylMe) dyestuff can 35 
be used. In this specification, we use the terms pigment benzidine and pigment coupling 
component merely to differentiate the compounds forming the pigment from the com- 
pounds which are used to form the water-soluble azo dyestuff. The pigment benzidine 
and pigment coupling component used in the present invention are free from water- 

40 sofabn^sing groups. 40 
The incorporation of the water-soluble azo dyestuff may be carried out it a 
number of ways; in one process, we use a stoichiometric excess of the pigment coupHng 
component over the tetrazotized pigment benzidine, and we add a minor proportion of 
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(54) AZO PIGMENT COMPOSITIONS 

(71) We, CIBA-GEIGY (U JL) LIMITED, a British Company whose Regis- 
tered Office address is 42 Berkeley Square, London, W.l. (Fonneriy known as Geigy 
(U.K.) limited, a British Company, whose Registered Office address was Shnonsway, 
Manchester 22), do hereby declare the invention, for which we pray that a patent may 

5 be granted to us, and the method by which it is to be performed, to be particularly 5 
described in and by the following statement: — 

This invention relates to pigment compositions, and is particularly concerned with 
the preparation of diaryiide pigment compositions. Diaryiide pigments are also known as 
benzidine pigments, but the former nomenclature is preferred according to modern 

10 usage. . 10 

The so-called benzidine yellow pigments are azo compounds, prepared by coupling 
tetrazotised 3 : 3'^chlorobenzidme or a tetrazotised benzidine bearing further sub- 
stituents in the aromatic nuclei with a coupling component which is an acetoacetaryl- 
amide. Normally 3 : 3 / -dkhlorobenzidine is used, but other substituted benzidines can 

15 be used; for example, pigments have been prepared from tetitachlorobenzidines. 15 
Examples of coupling components which have been used are acemacetaniltde, acetoacet- 
0-tolrodide, acetoacet-p-toluiide, acetoacet^arnsdide, acetoacet^crdoraniHde and 
acetoBcet-2,4-xylidide. 

The so-called benzidine orange pigments are prepared in analogous manner by 

20 coupling tetrazotised 3 : 3'-dichlonnobenddme with a coupling component which is a 3- 20 
mediyi-5-pyrazolone additionally substituted in the 1-posMon with a phenyl substituent 
which itself can bear up to five substituent groups such as alkyf, aryl, alkoxy or halogen 
groups. 

Other diaryiide pigments may be prepared by coupling tetrazotised derivatives 

25 of non^orinaced benzidines with coupling components. One example of such a non- 25 
chlorinated benzidine which may be coupled to form a pigment is amantadine, i.e. 3 : 3'- 
dimedioxv--benzidine. 

We have now discovered how to prepare diaryiide pigment compositions which 
have better colour strength and transparency properties than conventional diaryiide 

30 pigments when incorporated in printing inks. According to the invention, we prepare 30 
diaryiide pigment compositions by coupling in water a tetrazotised pigment benzidine 
with a pigment coupling component, and we incorporate in the pigment whilst still in 
the water a water-soluble azo dyestuff ; notrmally this will be a diazo diaryiide dyestuff, 
but other classes of dyestuffs, such as monoazo dyestuffs or even dyestuffs such as 

35 dipbenyi chrysoine, which as an example of a disazo (but not a diaryiide) dyestuff can 35 
be used. In this specification, we use the terms pigment benzidine and pigment coupling 
component merely to differentiate the compounds forming the pigment from the com-* 
pounds which are used to form the water-soluble azo dyestuff. The pigment rjenzidine 
and pigment coupling component used in the present invention are free from water- 

40 sdubilising groups. 40 
The mcorporatim of the water-soluble azo dyestuff may be carried out m a 
number of ways; in one process, we use a stoichiometric excess of the pigment coupling 
component over the tetrazotized pigment benzidine, and we add a minor proportion of 
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one or more teaazotised sulphonated benzidines or cetrazotised carboxylated benz id ines 
to the tetrazotised pigment benzidine before the coupling, or to a portion of the 
pigment coupling component before the coupling or to the reaction mixture during 
or after the coupling. 

5 In another process, we may use a stoichiometric excess of die tetrazotised pigment 5 

benzidine over the pigment coupling component, and add a minor proportion of one. 
or more coupling components containing water-sohibilismg functional groups to the pig- 
ment coupling component before the coupling, or to a portion of the tetrazotised pig- 
ment benzidine before the coupling or to the reaction mixture during or after die 
10 coupling. 10 
The desired modification of the properties of diarylde pigments may also be 
achieved, according to the invention, by adding one or more water-soluble azo dye- 
sniffs to the tetrazotised pigment benzidine before the coupling or to a portion of the 
pigment coupling component before the coupling or to the reaction mixture during . 
15 or after the coupling, or to the previously prepared diarylide pigment, or by conducting 15 
the coupling of the pigment in a solution of such a water-soluble azo dyestuff. In 
such cases, die coupling component of the water-soluble azo dyestuff need not be the 
same as the coupling component in the pigment itself, nor need the respective 
tetrazotised benzidines be the same; indeed the watEr-sohibie azo dyestuff need not 
20 in fact have a similar structure to that of the pigment it is being used to mo dify, . 20 
The water-soluble aza dyestuff may be prepared by 'coupling a water-solubilised 
tetrazotised benzidine with a coupling component not containing water-sohu»fang 
groups, or by coupling a tetrazotised benzidine with a coupling component c ontainin g 
water-solubilising groups, or by coupling a tetrazotised btazidine and a coupling com- 
25 ponent both of which contain waier-solubilising groups. By water-solubilisHig groups 25 
we mean groups such as sulphonic acid and carboxyhc acid groups and water-soluble 
metal salts thereof, amino groups and water-soluble salts of amino groups, for example 
those formed with aliphatic acids. The free acids of the water-soluble azo dyestuffs 
may be obtained, for example, by boibng solutions of the sodium salts of the water- 
30 soluble azo dyestuffs obtained in the coupling reactions in hydrccMoric acid. Thus, for 30 
example, the pigment might be acetnacet-o-n^uidsde coupled to tetrazo-3 : 3'^iicblon>- 
benzidine, and the water-soluble azo dyestuff could be acetoaceomiKde coupled to 
tetrazo 4 : 4'-diamino-2 : 2'-biphenyi disu^iondc add; alternatively the pigment might 
be acetoacet-?a-xylidldie coupled to tetrazo-3 : 3'-dkhlotrobenzidine and the water-soluble 
azo dyestuff could be acetoacet^-xyftdide coupled to tetrazc-4 : 4'-diamino-Z : 2'- 35 
biphenyi disulphonic acid. Mixtures of water-soluble azo dyestuffs may be used. 

The sulphonated or carboxylated benzidines used in the invention may be mono- 
or di-substituted, or may have more than two acid group substitnents. Very suitable 
benzidines are dlsubstituted, that is they have one substituent sulphonic arid group or 
40 carboxyhc acid group on each aromatic nucleus. < 
The exact mechanism by which the improvement in the benzidine pigment is 
obtained is not yet fully understood. It is however believed that some active species, 
most probably the water-soluble azo dyestuffs itself, is adsorbed onto the surface of die 
pigment particles, possibly affecting die growth of the particles and their crystalline 
45 xiature, and modifying then- final surface properties. The water-soluble disazo diarylide 
Oyestuff may be rendered insoluble m situ in the composition. By this is meant tnat 
the water-soluble disazo diarylide dyestuff may be rendered insoluble at the adsorption 
stage. If desired, the adsorbed water-soluble azo dyestuff may be rendered msctfuhle at a 
later srasp in the preparation of the pigment,, for example by the formation of insoluble 
50 salts of metals of Groups IA, IB, HA, HB, EHA, mB and VIII of the Periodic Table. 
One very suitable way of forming the water-insoluble salts is by a double decomposition 
reaction between the sodium salt of the water-soluble azo dyestuff and a water-soluble 
salt of the selected metal at an alkaline pH such as 8—9; typical soluble metal salts 
are zinc sulphate, magnesium sulphate, barium chloride, aluminium sulphate and cal- 
55 cium chloride. It may be desirable for the water-soluble azo dyestuff component in the 
pigment to be insolubflised in this way if there is a danger of the water-soluble azo 
dyestuff being washed off during the washing stage of the preparation of die treated 
pigment or of the water-soluble azo dyestuff bleeding into the fountain sdution used in 
letterpress/lithographic ptintmg processes. Furthermore, a hydrophlkc surface on a pig- 
60 ment may cause bleeding into a fountain solution. The retention of the dye in the final 
pigment composition as a water-insoluble metal salt also gives the pigment further 
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The invention also includes the diarylide pigment compositions prepared in this. 
way, and mixtures of two or more of such compositions. The compositions may be made 



1,356,253 



3 



5 



from a angle pigment benzidine and different coupling components together with 
the water-soluble azo dyestuff, or from different pigment benzidines and a smgje 
coupling component together with the water-soluble azo dyestuff. In general the com- 
positions will contain up to 25% by weight of water-sduble azo dyestuff calculated 
on the pigment; we prefer to incorporate from 1 to 10% by wrigfcr. 

The water-soluble dyestuff may be prepared in situ. When this in situ preparation 
is employed the tetrazotised pigment benzidine is first reacted with one or more 
coupling components using the coupling component or components in an amount which 
constitutes a stoichiometric excess over the amount of tetrazotised pigment benzidine. 
The amount of coupling component or components which constitutes the excess over iu 
the above mentioned stoichiometric value is suitably such that there isi m fade present 
the theoretical amount of coupling component or components required for complete 
stoichiometric coupimg of the azo compound used in the in situ preparation of the 
water-soluble azo dyestuff or even a slight excess of coupling component oar components 
over this theoretical amount say up to 5% by weigjn calculated on the other com- 15 
ponenrs to be coupled. , . . 

The sulphonated or carboxylated benzidines which may be used in the process 
according to the invention include the acids themselves, and their soluble metallic salts. 
The proportion of sulphonated or carboxylated benzidine may be up to 25% by weight 
0 of the pigment benzidine but we prefer to use not more than 10%. No further agnifi- 20 
cant improvement is noted if larger proportions are used. . 

The additional incorporation into pigment compositions according to the mvention 
of a resin or resinous material is found to enhance the flow properties of the compos- 
itions in letterpress varnishes. Examples of such resins or resinous materials are wood 
5 rosm and its derivatives such as bydrogenated wood rosin, and pedyamide Type resms 25 
such as are formed by condensation of phthalk anhydride and long chain srmnes. 
Furthermore the incorporation of surface-active agents, for example the naphthakne 
disulphonic add/formaldehyde condensate sold under the Trade Mark M BeUtood SF , 
is found to improve the tinctorial strength of the compositions in letterpress varnish, 
and the incorporation of nonionic surfactants such as long chain alcohols/ ethylene oxide 3< 
condensates and especially that one sold under the Trade Mark "Lubrol W , acetyl 
alcohol ethylene oxide condensate, will improve gloss and texture in prmrmg inks. 

As has been stated, the pigment compositions produced according to our invention 
give products of high tinctorial strength, high gloss and good transparency when incor- 
porated in letterpress ink varnish media. The texture and theological properties of 
the compositions are not however completely satisfactory. 

The solvent treatment of pigments is known. Such treatment in general results in 
pigments which are tinctorially weak, opaque in print and of low gloss, bait which 
give good flowing inks when incorporated in letterpress ink varnish media. The texture 

40 of the pigment is again poor. , 

Furthermore it is known to treat azo pigments with fatty acids to obtain products 
with good colouring strength and pure braiiant tones; the products have the advantage 
that they are more easily filtered from finely dispersed suspensions for use in a dry 
state. No mention is made of the texture of the pigment. 

Pigments which have good texture and which give letterpress inks of good strmgm, 
good transparency and good iheoiogicai properties are, in fact, very difficult to obtain. 
We have now surprisingly found that if we ccmbine the preparation of pigment corn- 
positions according to our invention with a conventional solvent treatment, or with 
die addition of long chain fatty alcohol, diol or polyol, we obtain a pigment which not 
only has desirable qualities in letterpress inks, but which especially has good flow pro- 
perties and transparency, facts which could not have been predicted from a knowledge 
of the effect of any of the processes alone. According to a further feature of the 
invention, therefore, we subject the pigment composition, in the aqueous state, to a con- 
ventional solvent treatment, or corporate in it a fatty alcohol, dirji, or polyol contammg 
55 at least 8 and preferably 8 to 22 carbon atoms, which may or may not contain ether 
or ester linkages. 

It is preferred that 0.1 to 30% by weight based on the weight of dry pgrnent 
of a fatty alcohol, dial or polyol containing from 8 to 22 carbon atoms is added totfce 
pigment coupling component before the coupling, or to the pigment benzidine before 
60 or after cUazotizatron and before the coupimg, or to the reaction mixture during or after 

""^k would be expected that two opposing mechanisms (dyestuff mhMting crystallite 
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growth and solvent encouraging growth) would result in a compromise product, since 
flow p ropert i e s can normally be related to transparency — the more opaque the better 
the flow. However, we find that we obtain the best one of both treatments with respect 
to transparency and flow. 

5 Simple solvent treatment of pigments results in compositions possessing good flow 5 

properties (at low shear rates), and these produce opaque priors m inks. For multi- 
colour printing processes ft is important that inks lay down as a transparent fifrp Hence 
to obtain both transparency of print and a good flowing ink is very important. 

One specific example of a pigment whose properties can be dramatically i mproved 

10 in mis way is that obtained from coupling acetoacet-^wanisidide and tetrazorised 3: 3'- 10 
d fch loroben rirtm e, a benzidine yellow pigment Compared with the pigment p rep a red 
in conventional manner, pigment in which a water-soluble coupled diaryhde dyestuff 
is incorporated has improved rheological pr o pe r tie s and almost equal tinctorial strength 
in letterpress ink media, and pigment which has been subjected to solvent treatment 

15 in the absence of dyestuff has improved rheoiogical properties and lower tinctorial 15 
strength and gives more opaque prints in letterpress ink media. Pigment treated in 
both ways has improved rheoiogical properties, almost itiflmtafrig the tinctorial strength, 
gloss and transparency of untreated pigment, and shows improved texture. 

The surface properties of azo pigment particles may be modtfred in a> desirable 

20 manner if certain specific alcohols are present during the preparation of the pigment, or 20 
if the pigment is treated with these alcohols after k has been prepared by conventional 
methods. An azo pigment can be prepared by counting a diazatised amino ^iinp o nnd 
and a coupling agent, and adding a rnmor proportion of a fatty alcohol or dM or polyol 
containing from 8 to 22 and preferably at least 12 carbon atoms to the coupling agent 

25 before the coupling, or to the amino comrjound before or after diazodsation and 25 
before the coupling, or to the reaction mixture during the coupling, or to the 
pigment slurry resulting from the coupling. The pigment is then worked up in the 
usual way. A suitable process for the modification is disclosed in our copending Applica- 
tion No. 13677/70 (Serial No. 1299536) which described and clahns a process m 

30 which an azo pigment is prepared by coupling a dnzotised amino compound and a 30 
coupling agent, adding a minor proportion of a fatty alcohol, diol or polyol containing 
12 or more carbon atoms to the coupling agent before the coupling, or to the ammo 
compound before or after diazotization and before the couplings or to the reaction 
mixture during abe coupling or to the pigment slurry resulting from the coupling, the 

35 amount of alcohol, diol or polyol being from 0.1 to 3C% by weight of the weight of dry 35 
pigment itself being produced or being treated. Furthermore, it is also possible to 
obtain the modification of surface properties by the addition of the mmm* prop or tio n of 
these alcohols, diols or poryols to a preformed azo pigment, for example by forming 
the pigment into an aqueous slurry, aHHmg the alcohol, diol or polyol to the slurry 

40 with agitation and heating, and men filtering off and washing and drying the pigment. 40 
If the alcohol, diol or polyol is to be added to one or other cf the starting rxiaterials 
used in the preparation of the pigment, or is added to the reaction mixture in the course 
of the coupling, the timing of the various stages of the coupling and their temperature 
need not be significantly altered. When die alcohol, diol or polyol is added to a slurry 

45 of pigment, we have found that the time necessary to achieve the desired effect, that 45 
is to say before the pigment is filtered off, washed and rfW^ is not too critical and 
can range from a few niinutes up to 2 — 3 hours. The production of azo pigments 
normally involves a step in which a slurry of the pigment is heated or boiled before the 
pigment is filtered off, and it is advantageous if the alcohol, diol or polyol is present 

50 at least during the heating step. This is not essential, however, and good results can be 50 
obtained at temperatures rangmg from 0° C to 100° C 

The fatty alcohols to be used in the process according to the invention may be 
primary, secondary or tertiary alcohols, and may be saturated or unsaturated; the 
diols or poly ols may contain primary, secondary or tertiary hydroxy! groups, and may 

55 also be saturated or unsaturated. Examples of suitable materials are cetyl alcohol, 55 
oleyi alcohol, behenyi alcohol, iso-octanol, 2-emyfrhexan-l : 3-dioL The amount of 
alcohol, polyol or diol may suitably be from 0.1 to 30% by weight of the weight of the 
dry pigment being produced or being treated, with amounts of from 0.1 to £0% by 
weight being preferred When long chain alcohols, that is Q 6 — Q*, are used, analytical 

60 results show that more than 80% may be retained in the final pigment compositions; 60 
the proportion retained decreases as the chain length is reduced. This is predictable 
from a knowledge of the solubilities of fatty alcohols in water. 

When the alcohol, did! or polyol is present during the coupling, or is added to the 
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an azumeniine dyestuff may be fanned, which may be envisaged as having the formula 
(in the. presence of sodium ions) 
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reaction mktiire dating the coupling, it is advantageous if a non-wmc surface active 
agent such as the ethoxyiated cetyi alcohol condensite sold under die TradeMaA 
"Lubrol W" is also present It is found mat on inks prepared from pigment produced 
in mis way have better flow properties and higher gloss man inks prepared 
5 treated pigment It has also proved advantageous to add a metallic salt of a resin, or tne a 
free resmJtedfTm pigment whfch has been produced or treated accoidmg m theinv^ 
tran; it is found m« mfeprepared from the pigment dim have better tmcrorial arength 
and flow properties than do inks prepared from untreated pigment Simdartyrta 
found that AVmreence of resinous substances such as hydrogenated rosins also improra 
10 the printing performance of inks. Resins or resinous materials may be present from the 10 
start or may be added after the coupling stage of the process. 

It has also been found that the presence of fatty aad such as oleic and ^stearic 
acid in the pigment composition improves the flow and the printing P"*? e ^J*j^ 
The adds mayteadded, preferably as their sodium sahs, d ^^^*i, co VP 1 ^ 
15 stage or they may be present from the start They may be rendered insohible :ar die 
find pigment composition by conversion to sparmgly soluble sahs such as the cataum 

and zinc salts. The presence of fartyesters is similarly of value. 

It is known that to treat diaryhde pigments with up to 25% cm pigment weight 
of high molecular weight fatty amines gives products showing exc^entfispaRitetey 
20 in publication gravure ink media. Such products, however, show a defect m d^ the 20 
high Colour strength initially developed is not maintained during storage of die mk 
We have now surprisingly found mat if we combme the preparation of pgment 
according to our invention with an amine treatment, we can prepare products having 
exallent dispersibflity as well as having improved storage stabflflym ink media, a fart 
25 which cotSdnot have been predicted from a knowledge of the effect erf either of the 
processes alone. According to a further feature of the mvenoon, therefore,, we mcor- 
pSn the pigment composition 0.1 to 35% calculated on the wegt 
dvestuff of an aliphatic amine, amine salt or amme oxide amttunmg tolB^ 
diatoms, and the products are then found to have excellent rheologtcal properties 

mI ^e ? ^ct 1 ctnstitution of the pigment composition obtained by mcorporating a 
water-soluble disazo diarylide dyestuff in a pigment and treating the comptwO« wuh 
amine will depend on the water-soluble disazo diarylide dyestuff, «i the ways m which 
the stages of die process are carried out, and on tte propomon of aJn ™i« r ^^« a ^ 
used. Where a large amount of amine, say more than 10% is used, the products are 35 
stable to storage when used in gravure ink applications, wb^whereup £10% is 
used, the predicts show excellent transparency, strength, dispersibihty and rh«»logical 
Zlties in letterpress ink media. The amine or amme omdc may be present during 
Kuphng ormaVte added to the tetrazotised pigment benzWme or to the pigment 
40 couphnl component before the coupling, as well as being added in various ways to 

^Tfl^qjnnty «rf an anune is used, and especklly X**?**"^^™ 
dyestuff comaW a reactive carbenyi group, then an azomedune dyestuffinay be fanned. 
FoTexample, in the case of a pigment combining a smphonared benadme dyestuff 
45 of formula 
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the mono-azomethine, or 



CH 3 S^^Nq 
the diazomethme. 

5 la these formulae, R is an alkyl group, containing from 1 to 20 carbon atoms, 5 

RNH 2 being the amine used in the process according tt> the invention. Depending on 
the pH, and the quantities and order of addition of the reactants, ahere may be water- 
soluble azo dyestuff, free amine, or amine salt or any combination of these pr e sent fa 
the pigment; or there may also be present amine salt of the water-soluble azo dyestuff, 
10 azcmethme of the water soluble azo dyestuff or amine salt of the azomethine of the io 
water-soluble dyestuff. 

If a tetrazotised pigment benzidine is coupled with a pigment coupling component; 
in the presence of a water-soluble azo dyestuff, an amine salt is added after the coupling, 
the pH raised to alkaline, say pH 10, and the slurry boiled, sodium or otfier alkali 
15 metal being the only metallic cation present, then it is found that the water-soluble azo 
dyestuff in the pigment product is in the form of its metal salt, no amine salt is present 
and no azomethine is present 

According to one embodiment of the present invention there is provided a process 
in which a salt of an amine attaining 1 to 20 carbon atoms is added to an acidic 
aqueous slurry of die pigment composition, the pH is then rased to alkaline and the 20 
slurry is then boiled. 

Alternatively, the slurry may first be boiled, then the amine salt added, and the pH 
subsequently raised, or the amine salt added to the slurry before the slurry is boiled, 
and the pH raised later. In each case it can be envisaged that during the coupling, 
die water-soluble azo dyestuff is adsorbing on to freshly predpftated particles and this «c 
stabilises the crystallite size of the pigment No chemical reaction is occurring between 
the water-soluble azo dyestuff and the pigment. The ammt* salt is added and this also 
partly adsorbs on to the pigment particles and the excess amine is later flocculated on to 
the pigment's surface as free amine. Pigment formed in this way and dispersed into 
gravure ink media, is found to be stable to storage and to possess better tinctorial 
strength than a pigment which has merely been treated with amine in conventional 
manner. The pigment still retains the excellent ctisperabflity which is a feature of amines- 
treated pigments. 

If the procedure first described is slightly altered, in that toie pigment is coupled 
first in the presence of a water-soluble azo dyestuff, the slurry £s nrarf<* alkaline, sav 35 
pH 10 again, the amine salt added to the alkaline slurry, and the slurry then boiled, 
analytical examination of the pigment shows that the metal content of the pigment has 
fallen below the theoretical amount required for the formation of metal dyestuff salt, 
and that free amine and amine salt of water-soluble azo dyestuff are present Pigment 
formed in this way and dispersed into gravure ink media is found to be stable to 40 
storage and to nossess better tinctorial strength than a pigment which has merely 
been treated with amine m conventional manner; the inks also have excellent rheolo- 
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gical properties, due, it may be asserted, to the presence of amine salt of watEr-sahible 
azo dyestuff. 

Here again mis procedure last described may be slightly modified with me same 
results; the sknry may be made alkaline and then boiled before the amine salt is added, 

5 or the slurry may be boiled, then made alkaline and the amine salt ad d e d . In each case 5 
the product is the same. 

If the pigment is coupled in the presence of a water-soluble azo dyestuff, the 
slurry is kept acid, amine salt then added and the slurry boiled, amine salt itself is 
found to be present in the pigment product The same result is obtained if the slurry 

10 is kept acid, bodied, and then the sannw salt added. 10 
A further way in which the process according to the invention may be carried out 
involves the uicoaporation of the water-soluble azo dyestuff into the pigment, the forma- 
tion of a metal salt of the water-soluble azo dyestuff and then the addition of the amine. 
The adsorbed water-soluble azo dyestuff may be rendered insolub le by the formation of 

15 an insoluble salt of a metal of Groups IA, IB, HA, HB, EEIA, mB and VIH of the 15 
Periodic Table as herembefotre described. 

In these processes, the evidence suggests that an adsorbed layer of water-sofrrbfie 
azo dyestuff is built up during the pigment preparation. The addition of amine salts 
causes further adsorption on to the pigment surface as the amine group is attracted 

20 to arid groups of the water-sohible azo dyestuff. The combined effect of this doubly 20 
adsorbed layer is to protect the pigment particles during boiling and drying. It is 
believed that water-soluble azo dyestuff treatment itself controls the size of the primary 
pigment particles but does not frrve protection against cementation (aggregation^ of the 
primary particles during the boiling and drying stages. The resulting pigment does not 

25 easily disperse in pigment carriers, that is it has bad texture. However y with amine 25 
treatment the particles are better protected against cementation during the boffin* and 
drying processes, and products are produced with better texture; the rheologfcai pro- 
perties of the oroducts in letterpress inks are imoroved ^reatlv bv this combined water- 
soluble azo dyestuff/amine treatment and are better than the properties of pigments 

30 which have been subiected to water-soluble azo dvestuff treatment alone, and than the 30 
properties of conventional pigments treated with amines. 

The amines to be used in the invention may be primary, secondary or tertiary 
amines. Examples of amines are primary amines such as the product, mainly stearyl- 
amine sold under the Trade Mark " Armeen T," resin amines such as amine deriva- 

35 tives of wood rosin and allied compounds sold under the Trade Mark " Rosin Amine 35 
D," N-long chain alkylalkylene diamines such as those sold under the Trade Mark 
" Duomeen," polyamines such as N-cocotrimethylene diamme-N'-propylamine, poly- 
amide/polyamine derivatives such as those sold under the Trade Mark " Mergfctamiide," 
/f-ammes such as those sold under the Trade Marks " Armeen Lll " and " Duomeen 

40 L15," ethoxykted fatty amines and diamines such as those sold under the Trade 40 
Marks " Ethomeen " and " Ethoduomeen," and derivatives of these compounds. Other 
specific amines are listed in the Examples later, for instance in Table 9 (" Casamane 99 
and " Aromox " referred to in Table 9 are Registered Trade Marks). 

As has been stated, processes according to the invention result in the produc- 

45 tion of pigments which may contain one or more of water-soluble azo dyestuff, free 45 
amine, amine salt, amine salt of water-soluble azo dyestuff and azomeriune compound 
of water-soluble azo dyestuff, the formation of the last two mentioned of course depend- 
ing on the existence of acid groups on the wrtevsoluble azo dyestuff. Amine salts of 
water-soluble dfsazo tfarvhdedyestuff are novel compounds per se. When dispersed in 

50 gravure ink media the salts give desirable colouring properties with obvious advantages 50 
in tmetorial strength because of their partial solubility in the media. 

Good results are also obtained, according to the invention* if the pigment composi- 
tion is both subjected to a conventional solvent treatment; and has incorporated tin it a 
minor proportion of an aliphatic ^nrrnPj amine salt or amine oxide containing from 1 to 

55 20 carbon atoms. 55 
The invention wiH be exemplified with five classes of diaryHde pigments, as fol- 
lows: — 
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L Benzidene Yellows:— 



Name or Colour Index 
Number 


Formed by coupling 


Figment Yellow 12 
(Colour Index No. 21090) 

Pigment Yellow 13 
(Colour Index No. 21100) 

Figment Yellow 14 
(Colour Index No. 21095) 

a- T7/\ It^v *w "1*7 

Figment Yellow 1/ 
(Colour Index No. 21105) 

Figment Yellow 81 


3 :3 '-drcMorobenzidme and aoetoacetanilide 

33'-dicMorobenzidine and acetoacet-2,4- 
xyiidide 

3 3 '-dichlorobenzidiiie and acetoacet-o- 
toluidide 

anisidide 

2:2'5:5'-telracUorobenzulme and aceto- 
acet-2,4-xyHdide 

3 3 '-dichlorobenzidiiie and acstoacet-p- 
toluidide 

3 3 '-dichlorobeimdine and acetoacet-o- 
chloraniHdide 


2. Benzidine Oranges: — 


Name or Colour Index 
Number 


Formed by coupling 


Figment Orange 13 
(Colour Index No. 21110) 

Figment Orange 34 
(Colour Index No. 21115) 


3 "3 '^iicMorobenzidine and l-phenyl-3-* 
metnyl-5-pyrazolone 

3 "3 '^chlorobenzidine and l-^-tolyl-3- 
memyl-5-pyrazolone 


3. Benzidine Reds: — 


Name or Colour Index 
Number 


Formed by coupling 


Figment Red 37 

(Colour Index No. 21205) 

Figment Red 41 

(Colour Index No. 21200) 


3 *3 '-dimetkoxybenzidine and l^-tolyl-3- 
methyl-5-pyrazolone 

% ;3 Mrniethnvyfomgiriirte and l-phenyl-3- 

methyl-5-pyrazolone 


4. Benzidine Blues: — 


Name or Colour Index 
Number 


Formed by coupling 


Figment Blue 25 
(Colour Index No. 21180) 


3 3 '-dimetiioxy-benzidiiie and amKde of 
2-napbthol-3-carboxylic acid 
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5. ToKdine Ydlows:— 



10 



15 



20 



30 



35 



40 



45 



50 



Name or Colour Index 
Number 


Formed by coupling 


Figment Yellow 
(Odour Index No. 21135) 


3 '3 '-dimethylbenzidiiie and acetoacet-o- 
tohndide 



Examples 1—67 illustrate specifically the treatment of pigment with water-soluble 
azo dyestuff, Examples 68—78 illustrate the treatment of pigment with water-soiuble 
azo dyestuff and solvent, and Examples 79 — 129 illustrate the treatment of pigment 
with water-soluble azo dyestuff and amine or amine oxide. 

Except where full details are given, the procedure used in Examples 1 — 67 is 
essentially as follows: — 

A tetrazo solution is made m the usual way and kept at 0° G, and a coupling com- 
ponent is dissolved m caustic soda solution. 

The tetrazotised benzidine is coupled to the coupling component by one of two 
res, usually at room ttmperature: — 



(a) by repreripitatrog the coupling component with dilute acid in a coupling vessel 

and running in the tetrazo solution over 1 hour, again usually at room temperature. 
The pH of the coupling is normally 4 to 4.5 

or 

(b) the tetrazo solution and coupling component solution are run in together into a 

coupling vessel containing sodium acetate buffer. The pH again is controlled as 
in (a). 

After coupling the slurry is raised to the boil and held at the boil for one hour. 
The slurry is then filtered, the pigment composition washed free of inorganic salts and 
dried at 50— 55° C " . . . . 

Hie water-soluble azo dyestuff can be added or made m am at one of the 
four stages: — 

1. Before the coupling stage 

2. During the coupling stage 

3. After the coupling stage 

4. After me bedfing stage 

The addition of any metal salts is usually either at stages (3) or (4) to mate the 
azo dyestuffs water-insoluble. 

Example 1. 

Solution (1): Tetrazo 3 : 3'-m'cWorobenzidine was prepared by tetrazotising 26 
parte of 3 : 3'-dicMorobenzidine in 500 parts of water at 0° C 

Suspension (2): Tetrazo 4:4'^ammo-2:2^-biphenyi disulphonic aod was pre- 
pared by tetrazotising 2.0 parts of 4 3 4 / -cUammo-2; 2'-biphenyl disulphonic acid m 
50 parts of water at 0° C . 

Solution (3): 40.5 parts of acetoacetanflide were dissolved m a solution ot y.y 
parts of sodium hydroxide in 900 parts of water. 

A solution of 20 parts of sodium acetate in 200 parts of water was prepared in a 
coupling vessel. The pH was then adjusted 'to 4.5 with dilute acetic acid. 

5% of solution (3) was added to the coupling vessel and then suspension (2) run 
in over the course of 10 minutes, ensuring that at no time was any substantial quantity 
of uncoupled tetrazo compound present Solutions (1) and (3) were then run mto the 
vessel simultaneously at ambient temperature, over me course of 1 hour, again no excess 
of tetrazo being allowed at any time, and the pH was controlled at 4.5 as necessary 
by addition of 10% sodium hydroxide solution. The reaction mixture was *hen rawed 
to the boil, and boiled for 30 minutes, the pigment composition was filtered off, washed 
with water and dried at 50—55° C . 

The pigment composition thus prepared when incorporated mto a letterpress 
varnish had better colouring strength and greater transparency of print than had a 
pigment prepared simply by coupling 3 : 3 / -dfchlarobenzidme and acetoaatanmde. 
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Example 2. 

The same solutions and reaction conditions were used as in Example 1, but the 
procedure was somewhat altered in that solution (1) and suspension (2) were first mixed 
together, and then coupled with solution (3). The pigment obtained was similar ta that 
5 obtained in Example 1. 5 

Example 3. 

The same solutions and reaction conditions were used as in Example 1, but the 
procedure was somewhat altered m that solution (tt) was first coupled with solution (3) 
and then suspension (2) was added to the reaction mixture. The pigment obtained 
10 was similar to that obtained in Example 1. *° 

Example 4. 

Solution (1) Tetrazo 3:3'-dkhlorobenzidme was prepared by tetrazotismg 26 



20 



30 




acid was prepared 

15 by tetrazotising 2.0 parts of ^'-diamiiKJ-^'-biphenyl disulphamc add m 50 parts 15 
of water at 0°C 

Solution (3) 40.5 parts of acetnacetamlide was dissolved in a solution of 9.9 pans 
of sodium hydroxide in 900 parts of water. 

A solution of 20 parts of sodium acetate in 200 parts of water was prepared in a 
coupling vessel The pH was then adjusted to 4.5 with dilute acetic acid. 20 

51% of solution (3) was added to the coupling vessel and then suspension (2) run 
in over the course of 10 minutes, ensuring that at no time was any substantial quantity 
of uncoupled tetrazo compound present. Solutions (1) and (3) were then run into the 
_ vessel simultaneously at ambient temperature, over the course cf 1 hour, again no ^ 
excess of tetrazo being allowed at any tune, and the pH was controlled at 4 5 as neces- & ? 
sary by addition of 10% sodium hydroxi de so lution. 2.4 parts of the resin based on 
abietic acid sold under the Trade Mark WW Rosin dissolved in 6.0 parts of 10% 
sodium hydroxide were added to the pigment slurry. Hie slurry was then boiled for 1 
hour, the pH adjusted to 6 — 6.5 using 10% sodium hydroxide solution and 1.7 parts 3C 
of zinc sulphate was added; the story was filtered and the pigment composition thus 
obtained washed with water* and dried at 50 — 55° C 

The pigment composition was similar to that obtained in Example 1, with the 
same advantages and better flow properties when incorporated k££a a letterpress varnish. 

35 Example 5. 35 

The procedure in Example 4 was repeated except that the WW Rosin was 
replaced by the hydrogenated abietic acid sold under the Trade Mark " Staybelite 
Resin A pigment composition having similarly excellent properties was obtained. 

Example 6. 

40 The procedure of Example 4 was repeated twice except mat hi one case the WW 40 

Rosin was replaced by a resin prepared by the reaction of phthalic anhydride and 
dodecylamme, and in the other case by Beckacue 1624 (a rosin-modified cresy&c 
acid). " Beckacue " is a Trade Mark. In each case, a pigment composition having 
similar excellent properties was obtained to that resulting from Example 4. 

45 A range of water-soluble azo dyestuffs having the following general formula I 45 

and the respective substituents listed in the following Table I was incorporated into 
Pigment Yellow 12, Colour Index No. 21090, at each of die four possible stages of 
preparation outlined just before Example 1 above, added to the reaction niixture as an 
aqueous solution/slurry or prepared in situ. 

50 The proportion of water-soluble azo dyestuff used in Examples 7 to 15 was 5|% 5C 

by weight based on the pigment dry weight. 
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N 

olc 



N 



H^C V Y CH3 




TABLE 1 



Example 
No. 


X 


Y 


Z 


n 


7 


a 


H 


4-SOsNa 




8 


H 


SO,Na 


4-SOsNa 




9 


CH„ 


SOJbla 


H 




10 


CH, 


SOjNa 


4-SOaNa 1 




11 


H 


CO^a 


H 




12 


a 


H 


4-C» l! Na 




13 


H 


SOi(Ca)i 


H 




14 


H 


SO,CBa)4 


H 




15 


a 


H 


P-NH„ 





Applkational advantages as previously described for the product prepared in 
Example 1 axe found in each case, 
j* Examp le 16. 

Solution (1) Tetrazo 3 : 3'-dk^oiobeiizidine was prepared by tetrazotising 26 
parts of SrS'-dichlorobenzidiiie in 500 parts of water at 0° C. 

Suspension (2) Tetrazo 4: 4'-diammo-2: 2^-bipbenyi dKuiphomc aad was l^epared 
by tetra^ng 2.0 parts of 4,4^<iiamino-2; 2'-t»phenyl disulphomc acid m 50 parts of 

10 water at 0° C ,. - , . „ ^ 

Solution (3) 46.9 parts of acetoacet-m-xylidide were dissolved m a solution ot 
9 9 parts of sodium hydroxide in 900 parts of water. 

A solution of 20 parts of sodium acetate in 200 parts of water was prepared in a 
coupling vessel The pH was then adjusted to 4.5 with dilute acetic aad. 

15 57 of solution (3) was added to die coupling vessel and then suspension (2) run 

in over the course of 10 minutes, ensuring that at no time was any substantial quantity 
of uncoupled tetrazo compound present. Solutions (1) and (3) were then run into the 
vessel simultaneously at ambient temperature, over the course of 1 hour, again no excess 
of tetrazo being allowed at any time, and the pH was controlled at 4.5 as necessary 

20 by addition of 10% sodium hydroxide solution. The reaction mixture was then raised 
to the bon, and boiled for 30 minutes, the pigment composition was filtered off, 
washed with water and dried at 50—55° C 

The pigment composition thus prepared when mcorporated into a letterpress 
varnish had better colouring strength and greater transparency of print man had a 

25 pigment prepared simply by coupling 3 : 3 '-dicMoiobenzrdme and acetoacet-^i-xyhdide. 

Example 17. 

The same solutions and reaction conditions were used as in Example 16, but the 
procedure was somewhat altered in mat solution (1) and suspension (2) were first mixed 
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12 



30 



together, and then coupled wiiL solution (3). Hie pigment obtained was similar to 
thaf obtained in Example 16. 

Example 18. 

Hie same solutions and reaction conditions were used as in Example 16, but the 
5 procedure was somewhat altered in that solution (1) was first coupled with solution (3) 
and then suspension (2) was added to the reaction mixture. The pigment obtained was 
similar to that obtained in Example 16. 

Example 19. 

(1) A tetxazo solution was made from 28.0 parts 3 : 3'-d^chlorobenzidine m 500 parts 
10 water 

(2) 46.85 parts of acetoacet-m-xySdide were dissolved in 900 parts water containing 
9.15 parts of sodium hydroxide. 

A solution of 20 parts of sodium acetate m 200 parts of water was prepared in a 
coupling vessel The pH was then adjusted to 4.5 with dilute acetic acid. 5 parts of the 
15 sodium salt of the water-soluble azo dyestuff prepared from coupling tetrazo 4:4'- 
diamino-2 : 2'-biphenyI disulpbonic acid and acetoacet-m-xylidide, dissolved m dilute 
sodium hydroxide solution, was added to the coupling vesseL 

Solutions (1) and (2) were run into the vessel simultaneously at ambient tempera- 
ture, over the coarse of 1 hour, no excess of tetrazo being allowed at any tone, and 
20 the pH was controlled at 4.5 as necessary by addition of 10% sodium hydroxide solu- 
tion. The reaction mixture was then raised to the bou> and boiled for 30 minutes, the 
pigment composition was filtered off, washed with water and dried at 50—55° Q 

The pigment composition thus prepared had the same advantages over untreated 
pigment as are shown by the pigment composition of Example 16. 

^ Example 20. 

The procedure of Example J6 was repeated, up to 5the point where all the solutions 
had been coupled together. The pH was raised to 8 — 8.5 with dilute caustic soda 
solution, and 2 pans of barium chloride in 50 parts of water added. The reaction 
mixture was then boiled and filtered, and the pigment separated off was washed and 
dried as in Example 16. 

The pigment obtained was similar to that resulting from the process of Example 

16\ 

Example 21. 

35 The procedure of Example 16 was again repeated, up to the point where all the 

^ solutions had been coupled together. The pH was then lowered to 1 — 2 with dilute 

hydrochloric acid, and the reaction mixture boiled and filtered; the pigment separated 

off was washed and dried as in Example 16. 

The pigment obtained was similar to that obtained from the process of Example 

16. 

40 Examples 22, 23, 24. 

The same solutions and reaction conditions were used as in Examples 16, 17 and 
18 respectively except that 5:5'-<iimemyl-4:4'-Kh^an^ disulphonic 
acid (2 parts) replaced the 4:4'-diamino-2: 2'-biphenyi disulphonic acid The pigment 
compositions formed had advantages over untreated pigments, as in Example 16. 

45 Examples 25, 26, 27. 

The same solutions and reaction conditions were used as in Examples 16, 17, 
and 18 respectively except that 4: 4'-diamino-3, 3'-biphenyi dicarboxyiic arid (1.9 
parts) replaced 4: 4'-diamino-2: 2'4>iphenyl disulphonic acid. The pigment composi- 
tions formed had advantages over untreated pigments, as hi Example 16. 

50 Example 28. 

The same solutions and reaction conditions were used as m Example 19 except 
mat the water-soluble azo dyestuff prepared by coupling tetrazo 4 : 4'~diamino-2 : 2'- 
biphenyi disulphonic acid and acetoacetaniliide replaced the water-soluble azo dyestuff 
prepared by coupling tetrazo 4 : 4'-diammo-2 : 2'-biphenyl disulphonic acid and aceto- 

55 acet-m-xyfcdide. The pigment obtained was similar to that obtained m Example 16. 

Example 29. 

The same solutions and reaction conditions were used as in Example 19 except 
mat the water-soluble dyestuff sold under the Trade Mark "Diphenyi Chrysome 
3 CL Direct Yeflow 12, replaced the water-soiubte azo dyestuff prepared from 
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40 



45 



50 



55 



coupling tetrazo 4:4 / -damin(v.2:2'4»i*en^ disulphank acid and acetpacett:-^ 
xySiide. The pigment obtained was similar to thai obtained in Example 1 6, with similar 
advantages. 

Example 3a 

The same solutions and reaction conditions were used as m Example 19 except 
that the water-solubleazo dyestnff prepared from coupling f^3^^cMoi^ 
benzidine and acetoacetairti^ acid (sodium sak) replaced diewater-solubte 

azo dye used in Example 19. The pigment obtained had excell e nt properties. 



10 



Example 31. 

10 The same solutions and reaction conditions were used as in Example 19 except 

that the water-soluble azo dyestnff prepared from coupling teoazo 3:3 nijchloro- 
benadmeandacetoacetar^^ 

in Example 19. The pigment obtained had excellent properties. 

Example 32. » 
15 The same solutions and reaction conditions were used as in Example 19 except 

that Hie water-soluble azo dyestuff prepared from coupling tetrazo 3^3 -dichtoo- 
benzidme and ac«i«cet-4-aminoanaide, as the acetate salt, rep^^w^sofcbte 
aaTdye used in Example 19. A product similar to that resulting from Example 16 

was obtained. _ , „ 20 

20 Example 33. , 

The procedure described in Example 16 was repeated. However, after bedmg 
for 30 rnmutes, 1 part calcium chloride in 50 parts water was added. The was 
adjusted to 7.0 toM and the resulting pigment cumposmonfitoered la- 
ment amposMon obtained had similar excellent properties to the pigment composman ^ 
obtained in Example 16. 

Example 34. 

The same solutions and reaction conditions were used as in Example 19 except 
that the water-soluble azo dyestuff prepared by coupling 4 > 4 
„ biphenyl disulphonic acid to acetoaotaiiffide-4-sulphonic aad fodnmi «f 
30 wSoluble azo dyestuff prepared from coupling tetrazo 4,4^diamino-diphenyl-2^ - 
disulphonic acid and acetoacet-wi-xyhdide. 

Examples 35, 36 and 37. 
The same solutions and reaction conditions were used as in Examples 16, 17 and 
« 18 respectively except that acetoacetorthotoluidide (43.7 parts) replaced the acetoacet- 

Ec^c^d colouring strength and transparency of print were found for these pro- 
ducts over an untreated preparation of the same pigment. 



30 



35 



40 



Solution (1) Tetrazo 3 : 3'-dkUorobenzidnie was prepared by tetrazousng 26 
partsof 3:3^dicbloiobenzidiM^ . . 

^Suspension (2) Tetrazo 4 : 4'-diamino-2 : 2M>iphenyi a^phomc aad was pre- 
pared by tetrazol^hig 2.0 parts of 4,4'-o^mino-2:2 / ^henyl disuJphomc aad in 50 

^Sdudo? (3)°lf parts of acetoacetmilide was dissolved in a solution of 0\6 parts 45 
of sodium hydroxide in 50 parts of water. This was added to a solution of20^mof 
sodium acetate m 200 parts of water in the coupling vessel The pH was then adjusted 
to 6.5 with dilute acetic add. . . 

Suspension (2) was added to the coupling vessel over 10 minutes, ensuring that at 
no time was any substantial quantity of uncoupled tetrazo compoi^jxresmt mi 

Solution (4) 415 parts of acetxjacetorUiotoluidide was dissolved m 9JL5 pans or 
sodium hydroxide in 900 parts of water. 5% of this solution was ran into die (xan>ling 
vessel Solutions (1) and (4) were then run into the coupling vessel, over the course of 
1 hour, again no excess of tetrazo being allowed at any time, and the pH was con- 
trolled at 4.5 as necessary by addition of 10% sodium hydroxide solution. ^ ^ » 

The reaction mixture was then raised to the boil, the pigment composition mCerea 
off, washed with water and dried at 50—55° C . . . , 

Transparency, tmctorial strength and gloss improvements m letterpress vamisnes 
over a non-treated pigment were found. 
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Example 39. 

The procedure described in Example 38 was fallowed except mat the water- 
soluble azo dyestuff prepared by couplmg acetoacetanffide with aniline 2.5 disolphonic 
acid was used. The pigment aHnposrtiraa obtained had simMar advantages over non- 
5 treated pigment to the pigment composition of Example 38. 

Examples 40 to 48. 

A range of water-soluble azo dyestufis having the general formula- I and the 
specific suhstiments listed in the following Table 2 was incorporated into Pigment 
Yellow 14, Colour Index No, 21095, at each of the four possible stages of preparation 
10 outlined just before Example 1, added to the reaction mixture as an aqueous slurry/ 
solution or prepared in skn. 

The proportion of water-soluble dyestuff used in Examples 40 to 43 was 5% 
based on the weight of pigment 



TABLE 2 



Example 
No. 


X 


Y 


Z 


n 


40 


a 


H 


4-SO»Na 


1 


41 


H 


SO,Na 


4-SOsNa 


1 


42 


CH 3 


SO^Na 


H 


1 


43 


CH 8 


SOsNa 


2-CH, 


1 



15 Apphcational advantages as previously described are found in each case. 

The general procedures described were repeated with the benzidine yellow pig- 
ments and the dyestuffs set out in the following Table 3. The water-soluble azo dye- 
stuffs again had the formula I previously defined and were used in the proportion 
of 5% by weight based on the weSgJit of the pigment 



TABLE 3 



Example 
No. 


Figment 


X 


Y 


Z 


n 


44 


Piment Yellow 17 


H 


SO»Na 


2-OCH 8 


1 


45 


Pigment Yellow 81 


a 


a 


4^SOaNa 


1 


46 


3*3 VDicMorobenzidine 












counted with acetoacet-^- 
tohndide 


H 


SOaNa 


/>.CH 3 


1 


47 


"] 3j3 ^Diehlorobenadme 


H 


SOaNa 


o-Q 


1 




> coupled with acetoacet-o- 








48 


J chloranilide 


CH 8 


SO»Na 


o-CL 


1 



Applicanunal advantages as previously described are found in each case. 

Example 49. 

A tetrazo solution was prepared from 50.6 parts 100% 3 : 3'-dichlorobenzLdihe as 
the hydrochloride in 1500 parts of water at0°C 

A suspension of 72 parts of l-phmyi-3-memyl-5^yrazolone m 1500 parts 
water was buffered with 50 parts of sodium acetate. 

The tetrazo solution was run into the pyrazolone suspension over one hoar. The 
pH of the solution was controlled at 4.0 — 4.5. After couplmg the slurry was split into 
5 parts. 
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Part A The shiny was filtered, the pigment obtained washed wkh warier and dried at 
50° G. 

Part B The shiny was boiled for one hour, filtered, the pigment obtained washed 

with water and dried at 50° C 
Part C To the shiny was added 5% by pigment weight of a water-soluble azo 

dyestuff prepared from coupling tetrazo benzkiine-2 : 2'-disulpbonic acid and l-(p- 

sulplio^eny^3-meth^5^yrazolone. 

The resulting shiny was boiled for one hoar, filtered and the pigment composrion 

washed with water and dried at 50—55° C 
Part D The slurry was heated to 90° C, and held at 90° C for 10 minutes, 5% of 

the same dyestuff added as was added u> part G and the shiny boiled for 30 

mtmTfFR The shmy was then filtered, the pigment composition washed with water, 

and dried at 50—55° C 4 « 

Part E The slurry was boiled for 30 minufies, 5% of the same dyestuff added, the 

slurry was filtered, and the pigment composition washed free of salt and dried 

at 50— 55° G 

In letterpress varnishes the pigment composition resulting from A was identical 
to that resulting from C in hue, transparency and gloss, B was Mentical to E> bom B 
and B being lower in transparency and gloss than A and C, and D had properties in 
between A and R This illustrates the stabilisation of the pigment by the water-soluble 
azo dyestuff at the stage the dyestuff is added- 

Examples 50 to 54. 

A range of water-soluble azo dyestuff s of the following general formulae H and 
m and having the actual substituents specified in the following Table 4 was incor- 
porated into Pigment Orange 15, Colour Index No. 21130, at each of the four possible 
stages of preparation outlined just before Example 1, added to the reaction mixture 
as an aqueous sohrtion/shirry or prepared in situ. 

The proportion of water-soluble azo dyestuff used in Examples 50 to 54 was 5% 
by weight based on the pigment dry weight. 
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TABLE 4 



Example 


Dyes tuff 
Formula 


X 


Y 


Z 


n 


50 






H 


SO,Na 


H 




51 


n 




a 


H 


4-SO,Na 




52 






H 


SO,Ca& 


H 




53 






H 


H 


H 


















54 






H 


H 


3-NHg 





10 



15 



20 



25 



30 



35 



40 



Applications! advantages as previously described are found in each case. 

Example 55. 

Solution (1) Tetrazo 33-dicblorobenzidiiie was prepared by tetrazotising 77.1 
parts of 33 '-dichloTobenzidine m 1500 parts of water at 0° G 

Suspension (2) Tetrazo 4.4 / -dkmm(>2 T Z / -biph eayl disulphonic acid was prepared 
by tetxazotrsmg 535 pans 4,4'-diamint>-2^~b^tienyi disulphonic acid in 100 pans 
water at 0°G 

Solution (U) and Suspension (2) were mixed ta give suspension (4)l 
Solution (3) 126 parts of l-^t»lyi-3-mediyl-5-pyrazolane were dissolved in a 
solution of 37.8 parts sodium hydroxide in 900 parts of water. 

A solution of 7.2 parts sodium acetete in 2000 parts water was men prepared in a 
coupling vessel The pH was adjusted ta 5.0 with dilute hydrochloric acid and solution 
(3) and suspension (4) run in simultaneously at ambient temperatures over the course 
of 30 minutes ensuring that at no time was any substantial quantity of uncoupled tetrazo 
present. 

The resultant slurry was then heated to 90° C and held for 30 nimutes. The pig- 
ment composition was filtered off, washed with water and dried at 50—55° G 

The pigment composition thus prepared had a superior colouring strength, gloss 
and transparency when incorporated into l etterpress varnish to the pigment prepared 
simply by coupling 33 '-dicMorobenzidine and l-/^tniyl-3^nemyl-5^pyrazo3Dne. 

Example 56. 

Solution (1) Tetrazo 3.3'KUchlorobenzidine was prepared by twra^otfsfng 50.6 
parts of 33'-dicUorobenziduie in 1000 parts of water at 0° G 

Solution (2) 77.0 parts of l-/>-tolyl-3-memyi-5-pyra2»lone were dissolved in a 
solution of 23.0 parts sodium hydroxide in 500 parts of water. 

A solution of 5.5 parts of sodium acetate in 1500 parts of water was then prepared 
in a coupling vessel I. Solutions (1) and (2) were run in simultaneously at ambient tem- 
perature oyer the course of 30 mmntes ensuring that no time was any substantial quan- 
tity of uncoupled tetrazo present. This gave slurry L 

Solution (3) Tetrazo 3^'^chlorebenzidine was prepared by tetrazotising 2.1 
parts of 3^'-dichloit)benzidine in 50 parts of water at 0° G 

Solution (4) 4.4 parts of l-p-siriphophenyl-3Hme^ were dissolved 

in a solution of 1.5 parts of sodium hydroxide in 50 parts of water. 

A solution of 2.0 parts of sodium acetate in 200 parts of water was then prepared 
in a coupling vessel H. Solutions (3) and (4) were run in simultaneously at ambient 
temperature over the course of 10 minutes ensuring that at no time was any substantial 
quantity of uncoupled tetrazo present. This gave slurry II. 

Slurry II was then added to slurry I and the mixture was heated to 90° Q filtered, 
washed with water and dried at 50° G 

The advantages of tins pigment composition over nan-treated pigment prepared 
simply by coupling 3 : 3 '-dichlorobenzidine and 1 -p-toIyl-3-methyi-5-pyrazolone are 
similar to those of the pigment composition prepared hi Example 55. 
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Example 57. 

Sothttum (1) Tetrazo 3 3 'Hiichiorobenzidme was prepared by tetrazotismg 77.1 
parts of 33'-dicMo!robenzidihe in 1500 parts of water at 0° G 

Suspension (2) Tetrazo 4,4 / -<lianimo-2 > 2 / -b^phenyl disnlphonic add was prepared 
5 by tetrazotising 5.35 parts, 4 J 4'^arnmo-2 > 2MHphenyi disukAonac acid fa water at 5 
0°C 

Solution (3) 126 parts 1 -p-tolyl-3 -methyl-5-pyrazolane were dissolved in a 
solution of 3 7. 8 parts sodium hydroxide in 900 parts of water. 

A solution of 7.2 parts sodium acetate in 2000 parts water was then prepared in a 
10 coupling vessel The pH was adjusted to 5.0 with dilute hydrochloric acid and solutions 10 
(1) and (3) run in simultaneously at ambient temperature over the course of 30 
minutes ensuring that at no time was any substantial quantity of uncoupled tetrazo 



Suspension (2) was then added over 10 minutes to the reaction mixture from 
15 solutions (1) and (3) and the resultant reaction mixture healed to 90° C for 30 15 
minutes. The pigment was filtered off, washed with water and dried at 50—55° G 

The pigment thus prepared had a superior colouring strength when incorporated 
into letterpress varnish to the pigment prepared simply by coupling 3£'-dichIon> 
benzidine and l-p-tolyl"3-methyl-5-pyrazolane. 

20 Example 58. 20 

Suspension (1) Tetrazo 4,4 / -d^amino-2 5 2 , -biphenyl disulphonic acid was prepared 
by tetrazotising 2.6 parts of 4 > 4'-diamino-2^2'-biphenyl disulphonic acid at 0° G 

Solution (2) 3.9 parts of l-p-sulrAophenyL3-nieniyl~5-pyrazolone were dissolved 
in a solution of 1.4 parts of sodium hydroxide in 50 parts of water. 
25 Solution (3) Tetrazo 3>3Michlorobenzidine was prepared by tetrazotising 50.6 25 

parts of 3<3 '-dichlorobenzidine in 1000 parts of water at 0° C. 

Solution (4) 77.0 parts of 1 -/>-tolyl-3-methyl-5 -pyrazolone were dissolved in a 
solution of 23.0 parts sodium hydroxide in 500 parts of water. 

A solution of 5.5 parts of sodium acetate in 1500 parts of water was then prepared 
30 in a coupling vessel 30 
Suspension (1) and Solution (2) were then run in simultaneously at ambient tem- 
perature over the course of 10 minutes ensuring that at no time was any substantial 
quantity of uncoupled tetrazo present. 

After tins, solutions (3) and (4) were then run in simultaneously at ambient 
35 temperature over the course of 30 minutes ensuring that at no time was any substantial 35 
quantity of uncoupled tetrazo present. 

The resultant slurry was then heated to 90° C held at 90° C for 30 mirmftre, 
filtered and the pigment composition washed with water and finally dried at 50° G 
Advantages of this pigment composition are similar to those of the composition 
40 of Example 55. 4q 

Example 59. 

Solution (1) Tetrazo 3,3 '^chlorobenzidine was prepared by tetrazotismg 77.1 
parts of 33'-(UcUomberizidine in 1500 parts of water at 0° G 

Suspension (2) Tetrazo 4,4'-diamino 2 > 2 , -biphenyI disulphonic acid was prepared 
45 by tetrazotismg 5.35 parts 4,4'-diarnmo-2^4nphenyi disulphonic acid in water at 0° 45 
G 

Solution (3) 6.2 parts of acetoacetanafide was dissolved in a solution of 2 parts of 
sodium hydroxide in 50 parts of water. Tins was added to a solution of 7.2 parts sodium 
acetate in 2000 parts water in a coupling vessel Suspension (2) was run into the 
50 coupling vessel over 10 minutes, ensuring that no excess of tetrazo was present. 50 

Solution (4) 120 parts of l-/>-tolyl-3Hnethyl-5-pyrazolone were dissolved in a 
solution of 36.0 parts sodium hydroxide in 900 parts of water. 5*% of this solution was 
added to the coupling vesseL 

Solutions (1) and (4) were run in simultaneously into a coupling vessel over the 
55 course of 30 minutes ensuring no excess of tetrazo was present. The pH of coupling 55 
was m ai n t aine d at 4.5 by adding the required amount of 10% sodium hydroxide dining 
the coupling process. 

The slurry was heated to 90° C, filtered and the pigment composition washed 
with water and dried at 50—55° G 
60 The pigment composition thus prepared had a superior colouring strength when - 60 
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incorporated into letterpress varnish to the pigment prepared simply by coupling 3,3'- 
dicfaloro bgccddine and l-p-tDi^-3-^nethyi-5^yrazoian& 

Example 60. 

The conditions for this preparation are identical to those of Example 58 except 
that 5% of the formaldehyde condensate with naphtha le ne disdphonic arid sold under 
the Trade Mark " BeUoid SFD" is added before the coupling stages to the coupling 
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The pigment composition is found to have greater tinctorial strength than that of 
Example 58 when incorporated hi letterpress varnish. 

Examples 61 to 64. 

Further water-soluble azo dyestuffs were incorporated in Pigment Orange 34 as 
in the following Table 5, at each of the possible stages of preparation outlined above, 
added to the reaction mixture as an aqueous solution/slurry or prepared m sfea The 
water-soluble azo dyestuffs had the formula II as previously defined and were used 
in the proportion of 5% by weight based on the pigment dry weight 

TABLE 5 



1 



1 



Example 


X 


Y 


Z 


n 


61 


H 


SOaNa 


H 


1 


62 


H 


SOJtei 


H 


1 


63 


H 


SOaNa 


4rSOJ£a 


2 


64 


a 


H 


4rSOaNa 


2 



20 



AppHcatianal advantages as previously described are found in each case. 

Examples 65 and 66. 

Two benzidine reds were treated with water-soluble azo dyestuff of formula EE 
above, as in the following Table 6. Hie proportion of water-soluble azo dyestuff 
used was 9% by wei^rt based m the pigment dry wright 

TABLE 6 



Example 


Pigment 


X 


Y 


Z 


n 


65 


Pigment Red 37 


H 


SO»Na 


4-SOaNa 


1 


66 


Pigment Red 41 


H 


SOsNa 


4-SOsNa 


1 



Pigment oomposmon prepared according to these two examples show excellent 
transparency in letterpress varnish. 
25 Example 67. 

The yellow pigment, Colour Index No. 21135 was treated at each of the four 
stages of preparation listed above with the water-soluble azo dyestuff having the 
formula 




NH 

P 



4 



NH 

c 

N=N-Ch 



c'h 3 ^Nc^ CH 3 
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The proportion of the water-soluble azo dyestuff used was S% by weigfo: based 
on the pigment dry weight. . 

An>Hraticmal advantages as previously described are found m each case. 



68. 

Solution (1); Tetrazo 3^'-dimethw-benzidine was prepared by diawdsmg JOJ 
parts of 100% ^^'-dinediaxy-teizidine with hydrochloride aad and 182 parts of 
sodium mmtegivmg a final . _ 

Solution (2): A solution of 36 parte of sodium hydroxide and 8 parts^ of Turkey 
Red Oil in 800 parts of water was beared to 70° C 69.7 parts of Naphthoi ^ (?~ 
hydroxynapbthal^^ were added slowly wirh surnng gsvmg a final 

volume of 1200 parts and a temperature of 25° C . 

Solution (3): 5 parts of the water-soluble azo dyestuf! havmg the formula: — 




ONHPh 



prepared by coupling tetrazo beimo^e^Z^'-disiilphrauc arid with Naphthoi AS were 
dissolved in a 10% solution of sodium hydroxide , - 1ft <- 

Solution (1) was run into solution (2), the pH tog mamtamed above 105 
by suitable addition of 10% sodium hydroxide solution. When the coupling was com- 
plete, the pH of the suspension was lowered to 5.0 and solution (3) was ^fddeiTlie 
SuS was then boiled for 1 hour and the product filtered off, washed and dried at 

50 55° O - 

The pigment composition had superior gloss and timtorial strength mletterpr^ 
varnish or the product of a similar process in which the water-soluble azo dyestuff 

WaS( ^^ies 69 to 79 illustrate the further modmcation of pigrnent/<rycstutf com- 
positions according to the invention by treatment with a solvent, or by ado^mof a 
fX^cid or fatty acid ester, fatty alcohol, diol or polyoL These can be added to the 
reaction mixture at any of the four stages of preparation of the pigment composition 
at winch the water-soluble azo dyestuff can be added. 

Example 69 

The pigment compositions described in Examples 1, 2 and 3 were treated with 
5°/ based on the weight of pigment, of solvent or fatty alcohol, diol or polyoi after 
me°c(nrplmg stage but before boiing. The foUowing materials were used:— 

Cetyl alcohol, oleyl alcohol, isoHXtanol, 2-ethylhexan-l^-diol, polyerhylenegjycol 
600> xylene, dibenzyi ether, dipropylene glycol monolanrare, ^>-dKhlorobenzene, 
nitrobenzene, benzyl cyanide and quinoline. 

The resulting compositions were tested in comparison with untreated Pigment 
YeMow 12, solvent treated Pigment Yellow 12, and with the compositions prepared 
strictly according to Examples 1, 2 and 3; in each case there was unproved flow and 
texture over pigment merely treated with water-soluble azo dyestuff, and superior 
strength and transparency to untreated pigment, or to pigment treated with solvent 
alone. 

Example 70. 

(1) A tetrazo solution was made from 26.00 parts 3 : 3'-dichloro-benzidine in 500 parts 

(2) A tetrazo suspension was made from 2.000 parts 4: 4'-diamino-2 : 2'-biphenyl di- 

sulphonic acid in 120 parts water. 

46.85 parts of acetoacet-meta-xyiidide were dissolved in 900 parts waiter con- 
taining 9.15 parts of sodium hydroxide. The acetoacet-ra-xylidide was then pre- 
cipitated by adding a solution of 13.75 parts of glacial acetic add in 50 parts of water, 
with the formation of a slurry. 

Tetrazo solution a) was then added over H hours to the slurry of precipitated 
acetoacet-m-xylMide. The pH of the reaction mixture was mamtaaned between 4.0 
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and 4.5 during the addition by the simultaneous addition of a 10% aqueous solution 
of sodium hydroxide. 

The pH of the yellow pigment shiny obtained was then adjusted to pH 6.0 with 
10% sodium hydroxide. Tetrazo suspension (2) was then added over 15 inmates to 
toe durry. The pH of the slurry was mamtainpd between 55 and 6.0 during the 
add-on by the simultaneous addition of a 10% aqueous solution of sodium hydroxide, 
4 parts of dibenzyl ether were then added to the pigment slurry. The slurry was 
boiled for 1 hour and the pH was adjusted with 10% caustic soda solution to 8.0—9.0. 
The prgment was then isolated by filtering, washing the filter cake free of water- 

10 soluble impurities, and drying at 50° C 

The pigment composition obtained by this process, when incorporated into a letter- 
I^^rajsh ink medium, gave more glossy and transparent prims and greater tinctorial 
sttengti i than did a pigment cmnposition treated with solvent only (no dyestuff treat- 
ment). Rheological properties of the ink were smiflar to those of an mk raepared from 

15 pigment treated with solvent only. 

Example 71. 

,. Th ^ procedure described in Example 70 was repeated, except that 4 parts of o- 
SS^S 6 ^ U ? e 4, instEad of 4 pans of ditenzyl ether. The pigment com- 
position resulting had similar properties to the pigment obtained m Example 69. 

20 Example 72. 20 

^WJ^P^oedure described in Example 16 was followed except mat an addition 

ZJj" based , ^J^f?™* <* cetyl alcohol was miuie liefore the pigment sus- 

pension was boiled and filtered. 

25 ^ W The procure described in Example 16 was foflowed except mat an addition 
of y% based on the pgment weight of oleic acid was made before the pigment sus- 
pension was boiled and filtered. 

_In each rase the product had superior flow and texture to that of the product 
of Example 16 while largely retaining the desirable high transparency. In kC 

30 amilar results oould be obtained by making the addmon befi^Sgle^S 
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5% b^^g^m^we^of^^ ™ ^ ^ «" addition of 



10 



15 



25 

a 



30 



40 



45 



(a) cetyl alcohol 

35 (b) tetealia 35 

or (c) poly ethyieiie glycol 600 

made before the pigment suspension was boiled and filtered In each case the 

40 S^Sd transpartney advantages of that pigment compS^ere 

1650118 obt1 ^ by making the additions before or during the 

45 A p^^^ bSd<m ^ *^ Z ™ P** 5 rf 3:3'^cMQrtWMine m 500 

P) ^J^ZS^S^ TO 15 P 8 * 5 4:4'^lknW2:2'^iphenyi disuL- 

pnomc aad m 100 parts water. 

49 parts of acetoam-^-amsidide were dissolved in a solution of 92 mnx «f 

£SK^/2^1Sr- ^ecouplmg^l^^entre^ffibt 
o!u du£y c£UpaTts '* 8»aaal acetic acid in 50 parts of water, with thefonnation 

reaetJfS^,^ 1 ^ 1 (1) • Wa ? S 6 ? over 1 hour to the slurry. The pH of the 

reacuon mixture was mamftimed between 4.0 and 45 during Hie «MiW«n S™i 
taneore addition of a 10% aqueom solution of si nydS. 7 ^ 

wiri, im/ P tL- t ^Zf l0 ^ 1 pigment sluri y obtained was then adjusted to pH 6 0-70 

h^SaT by Ae SmMtenie ^ * 10% aqnS^aVor sS 

A suspension of 4 parts of ' cetyj alcohol in 25 parts water was added and the 
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shiny was boiled far 1 hoar. The shiny was then filtered, washed salt-free and dried 

31 5( rie 5 reOThinE pigment composition when incorporated into a letterpress printing 
ink varnish medium gave improved rhwdog^l properties over a Fg^^omposmon 
5 obtained by simply coupling acemacet-o-amsukde with tetrazo 3 : B '-dicMorobenzulme. 
No significant loss of tinctorial strength was found over untreated pigment. 

The procedure described in E^n^^/was followed except that 51% based on 
the pigment weigjht of 

10 (a) tetralin 

or (b) okic acid 

was added before the pigment suspension was bolted and filtered off. The resulting pig- 
ment exmhrted exce^ . . _ 

Similar results are obtained when the additions are made at an earlier stage 

15 of preparation. _ , 

Example 76. 

The procedure described in Example 47 was carried out except that 5% based on 
the pigment weight of 

(a) cetyl alcohol 20 
20 (b) tetralin 

or (c) polyethylene glycol 600 

were incorporated before the pigment suspense was ; boiled ^J^^Jf^ * c 
products from these treatments had enhanced flow properties and tcaiisparency. 



acid was pre- 
: acid in water 



10 



15 



ne The orocedure described in Example^ Part C was followed with the exception 25 

that 5-% tesed on the pigment weight of tetralin was added ^^t^^^- 
pension was bofled. The resulting pigment composJnon had excellent flow properties 
and transparency. Example 78. 

30 Solution (1) — Tetrazo 3,3'-dichlorobenadiae was prepared by tetrazotemg 



30 



35 Solution (3) — 126 parts l-p-tolyl-3Wyl-5-pyrazolone were dissolved in a 35 

solution of 37.8 parts sodium hydroxide in 900 parts water. . 

Tsotation of7.2 parts sodium acetate in water was *^pm>amlma 

coupling vessel The pH was adjusted to 5.0 wtth dilute hydrochloric acid^ sdutoom 
m1mdV> nm in simultaneously at ambient T^pmture over the cnureof 30 mmntes 

40 ensuring that at no time was any substantial quannty of P^^^j?*?*: 40 
SuspensW (2) was men added over 10 nimutes tome reac^ 

(V>S t£L of cetyl alcohol suspended in 50 parts of water vm ! then added te . Ae 
reactLimkture. The resultant reaction mixture ^heated to 90° C^dbddat90° C 

45 for 30 minutes. The pigment was filtered off, washed with water and " 
C When incorporated into a letterpress varnish, the pigment thus prepared nad a 
colouring strength up to 15% greater than the pigment pramdami* 
^SoroSdine and l^yl^-memyl-S-pyrazolone. The *eolog.catp 1 ^erhes 
of the letterpress mk are much better man those of a similar ink prepared with an 

50 untreated pigment. 

Example 79. 

The procedure described in Example 78 was repeated except that 5% based on 
the pigment weight of tetralin replaced the cetyl alcohol there used. _ . _ 

The properties of the pfement resulting from this treatment were similar to those 
55 of the pigment obtained from Example 78. .. .. _ 

Examples 80 to 130 illustrate the treatment of pigment compositions accorfmK to 
the invention with amine or amine oxide. The amine or amine oxrdecanbe afdedtotiie 
reaction mixture at any of Ac four stages of preparation of the pigment composttKm 
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Example 82. 

« . , Examples 83—35. 50 

T by^m ^^^Stt'rf^^cmem a; ^ > '^ 80—82 were repeated, replacing the Anneen 
from them were storage-stable. xamnpies 8W— 82 and gravure mks prepared 

Example 86—88. 55 




products obtained in Examples SO-^TX^^J^ 5 ^ advantages to the 
Storage stable, pies so—sz, and rotogravure mks prepared from them were 



10 



at which the water-sohibie azo dyestaff can be added. The Examples are split into, two 
groups, Nos. 80—100 and Nos. 101—130; the first group shows the addition of 
more than 10% of amine or amine oxide for gravore ink applications; the second group 
shows the addition of less man 10% amine or amine oxide for letterpress and l&ho- 
5 graphic mk application. 

Example 80. 

Solution (1) 67 parts of acetoacetanilide were dissolved in a solution of 28.2 parts 
of sodium hydroxide in 900 parts of water. 

Solution (2) 43.5 parts of 3: 3'-dichlorobenzidine were terrazotised in Ithe usual 
1U manner with 24.1 parts of sodium nitrite in 800 parts of water at 0° C. 

Suspension (3) 4.1 parts of 5 : 5'-dimethyl-4 : 4'-diamino-2: 2' Wphmyi dtsutehonic 
acid were tetrazotised in the usual manner with 1.7 parts of sodium nitrite m ,125 oarts 
of water at 0° C. * 

« ij J 0 ^ 0 rf , soluticH1 (1) was run into a coupling vessel and suspension (3) was then 

tnSSZS ^ 10 mSmtes > eDSa ^S mat at no time was any substantial 15 

quantity of uncoupled tetrazo compound present 

The remainder of solution (1) and solution (2) were then added simultaneously to 
the reaction mixture over the course of 1 hour. The reaction temperature was main- 
20 toned at or about ambient temperature, and the pH between 4/and 4.8, again no 

quality of uncoupled t«mazo omipound bthig present at any m 20 
parts of the amine mixture sold under the Trade Mark "Anneen T" 
^T^Zy^f^. f sential ty °f pahiutyi, stearyl and oleyi amines) were dissolved in. 
17U parte of gbaal acetic add m 1000 parts of water and added to thTcSng 
25 «^«f l^?!^?" m nuxtlHe raised to the bofl, and boiled for 30 nimutes£tbe 

pH of the reaction mixture slurry after this boiling was adjusted to 10.0 with sodium 25 

h ^± S ° 1 ? 6 l a P_f t 70 ° CThe P^ent campSftk* wis then filtered^ S 
with water and dried at 50—55° G wasueu 

^JE^S*™? cwnposition obtained in this way was readfly dfepersible m roto- 
££ZJS £SE. g T B - a Sto f ag ^ StabIe ^ aad was tinctoriiy^Jx and more 
tnmsp^ resultmg also m a gtosrier product, than the benzidine yeUowp^nent^ 
Sf^^n ^Pfy J»y couplmg 3:3^dfchkrobenzidme and acetoacSdTm 
^S^L 0 ^^ T u. A ^P 0 ^ P«*duced wimoutu^SaS T 

« am** amine or combmatton of amine is not readily disperse 7h? r^ogSni 

35 © i_ • ~v Example 81. 

™i„ri™w$T (1) <*> ™d suspension (3) were prepared as m Example 80 and a 
fldTtA^^ T ^JS Es 5 m £ te 80 ^« also Sred. AH rfsffiw flTwas 

?" I ?5 g ^ md *e pH was adjusted to below 7.0 wiKute 
and Aen solution (2)> and suspension (3) were mixed and aSil^SjS 

40 by the Anneen T. The reaction mixture was then woAed^aTin^ExSkTo^S An 

des^b^properties when dospersed m printing ink media, resulting in suffiik s2nk 

<e Example 82. 
^ xne same souu-ihvis mut nmu4inn ^m*^^ 
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Examples 89— £1. 

The procedure described m Examples 86 — 88 were repeated, replacing die Armeen 
T by an equal weight of Duameen T. The pigment compositions obtained had similar 
excellent properties to the pigment compositions obtained in Examples 86—88, and in 
5 addition rotogravure inks prepared from them were storage stable. 

Examples 92—94. 

Pigment Yellow 12, Colour Index, No. 21090, was mated with 5|% based on the 
pigment weight of the water-soluble azo dyestuff of the formula I previously defined 
and specific substituents as in the following Table 7, and S% of amine on the pigment 
10 weight. The pigment was treated with combinations of any one of the water-soluble 
azo dyestuffs listed in Examples 92 to 94 with any one of the amines listed in Table 7. 

TABLE 7 



mple 


X 


Y 


Z 


n 


Amines Used 


92 


H 


SOaNa 


H 


1 




"Armeen L15 












Duomeen L15 


93 


a 


H 


4-SOaNa 


1 


•* 


Armeen T 












94 


H 


SO^Na 


4-SOaNa 


1 




Duomeen T 



In each case excellent pigment compositions were obtained which were storage 
stable in gravure inks. 

15 Examples 95— 97. 15 

The procedures described m Examples 80—82 were repeated, usbg however 72.5 
parts of acetcacet-ij-toluidide m place of the 67 parts of acemocetanfiirlc. Tfe pigment 
compositions obtained were superior to that obtained simply by coupling 3 : 3'-dichlan>- 
benzidme and acenjacet-iMolukiide, and gravure inks prepared from them were storage 

20 stable, and had similar good properties ta the pigment compositions obtained in 20 
Examples 80 — 82. 

Examples 98 and 99. 
Pigment Yellow 14, Colour Index 21095, was treated with water-sohible azo dye- 
stuff and amine as in the following Table 8. The water-soluble azo dyestuff has the 
25 formula I previously denned and was used in the proportion of 5% by weight based 25 
on the pigment dry weight The pigment was treated with combmarkms of any one 
of the water-soluble azo dyestuffs in Examples 98 and 99 with any one of the amines 
listed in the last column in Table 8. 

TABLE 8 



Example 


X 


Y 


Z 


n 


Amines used 


98 


H 


SOsNa 


H 


1 


f Armeen T 


99 


H 


SOaNa 


4-SO*Na 


1 


^Duomeen T 



30 In each case excellent pigment compositions were obtained which were storage- 30 

stable in gravure inks. 

Example 100. 

The pigment composition described in Example 47 was treated at any of the 
four stages of its preparation with 15% based on the pigment weight of Armeen T, 
35 or Duomeen T. Excellent pigment compositions were obtained which were storage- 35 
stable in gravure inks. 

Examples 101—105. 

Pigment Yellow 12, Colour Index 21090, was treated with a variety of water- 
soluble azo dyestuffs and a number of amines or amine oxides, the proportion of amine 
40 or amine oxide being in each case 5% based on the pigment weight with the production 40 
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of a pigment composition very suitable for use in letterpress applications. The water- 
soluble azo dyestuff has the formula I previously defined, specific substituents being 
listed in the following Table 9. The pigment was treated with comhrnatikms of any one 
of the water-soluble azo dyestuffs stated in Examples 101 to 105 with any one of the 
5 amines listed in the last column in Table 9. " 5 

TABLE 9 



Example 


X 


Y 


Z 


n 


Amines used 


101 
102 
103 
104 
105 


H 

a 

CH 3 

H 

H 


SOaNTa 

H 
SOaNa 
SO^Na 
SO s CaJ 


H 

4-SOsNa 
4-SOaNa 
4-SOaNa 
H 


1 
1 
1 
1 
1 




"Armeen T 
(primary amine) 
Duomeen T (N4ong 
chain alkyl alkylene 
diamine 

Armeen 2HT (secondary 
-arnine) 

Armeen DMCD 
(tertiary amine) 
MergmamideL275 
(polyarnide/polyarnine) 
Rosm Amine D 
(resin amine) 
Duomeen L15 (famine) 
Armeen T/Aromox C/12W 
(primary arnine/amine 
N-oxide) 

Ethomeen T12 (ethox- 
ylated amine) 
r!aRamtTiK C (1-amine 
ethyl 2-alkyliratdaz- 
oline)(cycHc) 
N-(3-aminopropyl 
cyclohexylamine) 
^(cyclic) 





In each case, the compositions produced show enhanced flow properties, disper- 
sibility and texture when incorporated into letterpress varnish medta. The theological 
properties of the inks can be controlled to some extent by the type of amine used; 

10 Rosen Amine D, Duomeen T and Armeen T treatments yield good flowing products JO 
and some increase in opacity. Mergmamide L275, however, almost maintains the trans-' 
parency of simple water-soluble azo dyestuff treatments and gives only a slight im- 
provement in flow properties. Best results are obtained in application properties when 
the water-sohrble azo dyestoffs are added before the coupling stage and amine treat- 

15 meat is after me coupling or boiling stages. 15 

Example 106. 

(1) A tetrazo solution was made from 26.00 parts 3 : 3'-dtchlorofjenzidine in 500 
parts water. 

(2) A tetrazo suspension was made from 2.00 parts 4 : 4'Kliammo-2 : 2'-biphenyl dt- 

20 sulphonic acid in 120 parts water. 20 

46.85 pails of acetoacet-meta-xyiidide were dissolved in a solution of 900 parts 
water containing 9.15 parts of sodium hydroxide. The acetrjacet-m-xyiidide was then 
precipitated by adding a solution of 13.75 parts of glacial acetic arid in 50 parrs of 
water, with the formation of a slurry. 

25 Tetrazo solution (1) was then added over 1£ hours to the slurry of precipitated 25 

acetoacet-m-xyMide. Hie pH of the reaction mixture was maintained between 4.0 
and 4.5 during the addition by the simultaneous addition of a 10% aqueous solution 
of sodium hydroxide. 

The pH of the yellow pigment slurry obtained was then adjusted to pH 6.0 with 

30 10% sodium hydroxide. Tetrazo suspension (2) was then added over 15 minutes to the 30 
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shiny. The pH of the shiny was iriamtaaned between 5.5 and 6.0 during the addition 
by the simultaneous addition of a 10% aqueous solution of sodium hydroxide. 

A solution of 3.5 parts Armeen T in 250 parts of water containing 2.1 g. of 
glacial acetic acid was then added to the pigment slurry. The shiny was boiled for 1 

5 hour and the pH was adjusted with 10% caustic soda solution to 8.0—9.0. The pigment 
composition was then isolated by filtering, washing the filter cake free of water- 
soluble knpurities, and drying at 50° C ... 

The pigment obtained m this way was compared with the pigment obtained simply 
by counting the pigment benzidine and coupling component without any sulphonaffled 

10 benzidine and with no subsequent amine treatment, and with the pigment obtained 
by coupling in the presence of the sulphurated benzidine but with no subsequent amine 
treatment. At 28.6% weight/weight in a standard letterpress printing ink medhnn, the 
pigment according to the invention gave an ink with the best rheologicat properties, 
tinctorial strength, transparency and gloss. 

15 Examples 107— «109. 

The procedure described in Example 106 was repeated except that the Armeen T 
was replaced by 3.5 parts of Duomeen T, or by 3.5 parts of Mergmamide L275 or by 
3.5 parts of Rosin Amine D. Similar results were obtained 

Examples 110—112. 

20 Pigment Yellow 13, Colour Index No. 21100, was treated with a variety of water- 

soluble azo dyestuffs and a number of amines or amine oxides, the proportion of 
amine or amine oxide being in each case 5% based on the pigment weight with the 
production of a pigment composition very suitable for use in letterpress applications. 
The water-soluble azo dyestuff has the formula I previously defined, sperific subsrituents 

25 being feted in the following Table 1 0 and was used in die proportion of 5% by weight 
based on the pigment dry weight. The pigment was treated with combmanons of any 
one of the water-soluble azo dyestuffs listed in Examples 110 to 112 with any one 
of the amines listed in the last column in Table 1 0. 

TABLE 10 



Example 


X 


Y 


z 


n 


Amines used 












"Armeen T 












(primary amine) 












Duomeen T (N-long 
chain alkyl alkyiene 


110 


H 


SO»Na 


2,4(CHa) 2 


2 


diamine) 








Armeen 2HT (secondary 
-amine) 

Armeen DMCD 
(tertiary amine) 
Mergmamide L275 
(polyamide/polyamine) 
Rosin Amine D 


111 


CH 3 


SOsNa 


2^CHa) 2 


2 


< (resin amine) 








Duomeen L15 (p-amine) 
Armeen T/Aromox C/12W 
(primary amine/amine 
N-oxide) 

Ethomeen T12 (ethox- 
ylated amine) 
Casamine C (1 -amine 


112 


H 


SO s Na 


H 


1 


ethyl 2-aIkylimidaz- 










oline) (cyclic) 

N-(3-aminopropyl 

cydohexylamine) 

(cyclic) 

methylamine 

cydohexylamine 
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In each case, the ccmposrtHHis produced show mhtmrpA flow properties dis- 
persibility and texture when incorporated into fe tter press varnish mHi a. 

Examples 113—118. 

Pigment Yellow 14, Colour Index No. 21095, was treated with a variety of 
5 water-soluble azo dyestuffs and a number of amines, the proportion of amine being in 5 
each case 5% based on the pigment weight with the production of a pigment com- 
position very suitable for use in letter press applications. The water-soluble azo dyestuff 
has the formula I previously defined, specific substitnents being listed in the following 
Table dl and was used in the proportion of 5% by weight based an the pigment dry 
10 weight The pigment was treated with combinations of any one of the water-soluble 10 
azo dyestuffs listed in Examples 113 to 118 with any one of the amines listed in Table 



TABLE II 



Tfaflmple 


X 


Y 


Z 


n 


Amines used 


113 


a 


H 


4-SOaNa 






'"ArmeenT 


114 


H 


SO»Na 


H 




-< 


Duomeen T 


115 


CH S 


SOsNa 


H 






Rosin Amine D 


116 


H 


SO^Na 


2-CH 3 








117 


CH 8 


SOaNa 


2-CH3 








118 


H 


SO^a 


4-SOaNa 









The compositions obtained show improvement in transparency gloss and tinctorial 
15 strength when incorporated in letterpress varnish metha. 15 

Examples 11£— 121. 

The procedure used m Examples 45, 47 and 48 was repeatEd except that S% 
based on me pigment weight of 

(a) Anneen T 

20 (b)DuomeenT 20 

or (c) Rosm amine D 

were added before the pigment suspension was bodied and filtered. Pigment com- 
positions were obtained which showed exceflppt properties when incorporated into 
letterpress varnish media. 

25 Examples 122—124. 25 

Pigment Orange 15, Colour Index 211301, was treated with a variety of water- 
soluble azo dyestuffs and a number of amines, the proportion of dyestuff and amine 
being in each case 5% based on the pigment weight with the production of 3 pigment 
composition very suitable for use hi letterpress applications. The water-soluble azo 

30 dyestuff has the formula II previously defined, specific substrtuents being listed in the 30 
following Table 12. The pigment was treated with combinations of any one of the 
water-soluble azo dyestuffs listed in Examples 122 to 124 with any one of the amines 
listed in Table 12. 
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TABLE 12 



Example 


X 


Y 


Z 


n 


Amine used 


122 


H 


SOaNa 


H 


1 




'"Armeen T 


123 


H 


SOaNa 


^SOaNa 


1 


I 


DuomeenT 


124 


a 


H 


4-SOaNa 


1 




Rosm Amine D 



Products with outstanding tinctorial strength, transparency and gloss are obtained. 

Example 125. 

Solution (1) Tetrazo 3^'^lidiloroben2±lme was prepared by tmazotrahg 77.10 
5 parts 33'-dicMorobenzidme in 1500 parts of water at 0° G 

Suspension (2) Tetrazo 4>4'-diamino-2 : 2Mriphenyi disulphonic acid was prepared 
by tetrazotismg 5.35 parts ^^fiarnm^^'-biphenyi disulphonic acid in water at 
0° C. 

Solution (3) 126 parts l-/Mx>l5i-3-methy^5^yrazolone were dissolved m a solution 

10 of 37.8 parts sodium hydroxide in 900 parts water. ■ . 

A solution of 72 parts sodium acetate in 2000 parts water was prepared m» a 
coupling vessel The pH was adjusted to 5.0 with dihite hydrochloric acid and solu- 
tions (1) and (3) run m simuhaneously at ambient tmperature over the course of 
30 minutes ensuring that at no time was any substantial quantity of uncoupled tetrazo 
f 15 present. Suspension (2) was then added over 10 minutes to the reaction mixture from 
solutions (1) and (3). 

5 parts of Armeeh T dissolved in dilute acetic acid was then added to me reaction 
mixture. The resultant reaction mixture was heated to 90° C and held at 90° C for 
* 30 minutes. The pigment was then filtered off, washed with water and dried 

20 at 50— 55°C 

When incorporated into a letterpress varnish medium, the pigment urns prepared: 
had better tinctorial strength than an untreated pigment, together with good rheo- 
logical properties and adequate texture. 

Examples 126 and 127. 

25 Pigment Orange 34, Colour Index No. 21115 was treated wirh a variety of water- 

soluble azo dyestoffs and a number of amines, the proportion of amine being in each 
case 5p/ 0 based on the pigment weight with the production of a pigment composition 
very suitable for use in letterpress applications. The water-soluble azo dyestoff has 
the formula II as previously defined, specific substituents being listed in the following 

30 Table 13. The pigment was treated with combinations of any one of the wafcavsoluble 
azo dyestoffs listed in Examples 126 and 127 with any one of the amines listed m 
Table 13. 

TABLE 13 



10 



15 



20 



25 



30 



Example 


X 


y j 


Z 


n 


Amine used 


126 


H 


SOjNa 


H 


1 




"Armeen T 












■< 


Duomeen T 


127 


a 


H 


4rSOaNa 


1 


— ! 


Rosin Amine D 
t -J 



Products with oumandmg tinctorial strength, transparency and gloss are obtained. 
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Examples 128— 13a 

The procedures described in Examples 65, 66 and 68 were repeated except that 
5% an pigment weight of 

(a) DnomeenT 

5 or (b) Rosin amine D 5 

were incorporated before the pigment suspension was bodied and filtered. The products 
showed advantages of flow and texture/ ddsperability m l et t e r pre ss varnish media. 

An example will now be given of the incorporation of resin into a pigment composi- 
tion according to the invention : — f 
10 Example 131. 10 

The procedure described in Example 16 was repeated except that 25% by weight 
(calcu la ted on the weight of the pigment) of a magnesium salt of wood rosin was added 
to the coupling vessel before the coupling was started. 

The pigment composition was compared with the equivalent iesmated pigment 
15 which had not been treated with the water-soluble azo dyestnfL In letterpress inks 15 
the dyestuff treated pigment produced a more transparent* tmctorially stronger print 
than did the other. 

An example will now be given of the solvent treatment and incorporation of amine 
into a pigment : — 

20 Example 132. 20 

The procedure described in Example 70 was repeated as far as the preparation 
of the pigment/dyestuff slurry. To the slurry was then added 5 parts by weight of 
cetyi alcohol in place of the dibenzyl emer. The slurry was boiled fur 1 hour, cooled 
to 70° C with cold water, and 6 parts by weight of each of Rosin Amine D and acetic 
25 add in water were added The pH of the slurry was raised to pH *-10 with 10% 25 
caustic soda solution. The slurry was then filtered; washed and dried at 50° G 

This product possessed greater tinctorial strength, gloss and transparency in letter-- 
press ink media than did untreated pigment. 

Two Examples wffl now be given of the water-soluble azo dyestuff treatment of 
30 mixed couplings:— 30 

Example 133. 

Tetrazo 3 .3 '-dichlorobenztdiiie was made in the usual way from 54.8 Darts of 
100(% 33'-dUcMorc*enzidine. 

47.0 parts of ac«toacet-meta-xyMide and 40.6 parte of acetoacetanffide were dfc- 
35 solved in 27 parts of sodium hydroxide in 1300 parts of water. 35 

In a coupling vessel were dissolved 50 parts of sodium acetate in 500 parts of 
water. 10% of the coupling component solution was added and the pH of the solution 
adjusted to below 7.0 wkh dilute hydrochloric add. 

Both coupling component and tetrazo solutions were then run in simultaneously at 
40 equal rates over 1 hour at room temperature. J 40 

After coupling the slurry was split into four equal parts, 

A. This part was boiled for 1 hour, filtered and the pigment washed and dried at 
50^ Cb 

B. To the second part was added 5% based on the pigment weight of the water-sdhibfe 

45 azo dyestuff prepared from coupling tetrazo benz£d^2^ / -ca^hoaiic acid with 45 

an equal molar mixture of acetoacetenihde and aceioacemiem-xyiklide. The water- 
soluble azo dyestuff had previously been dissolved m hot water. 
The slurry was then boiled for 1 hour, filtered, and the pigment washed and dried 
at 50^ CX 

50 C To the third part, 5% based on the pigment weight of the dyestuff used in (B) 50 
was added (dissolved in hot water) and the slurry stirred for 5 minutes. 5% 
based on the pigment weight of Rosin Amine D dissolved in dilute hot acetic acid 
was added The slurry was then boiled for 1 hour, filtered, and the pigment washed 
and dried at 50° G 

55 D. To the fourth parr, 5% based on the pigment weight of the dyestuff used in (B) 55 
w^added (dissolved in hot water), 5% based on the pigment weight of cetyi 
alcohol was added and the slurry was boiled 1 hour, filtered, and the pigment 
washed and dried at 50° C 
*n . .... S ' C ^ s ^ owed strength and transparency advantages over the control A m 
w Jetterpress mk media, B in addition showing gloss advantages. C and D both had 60 
better flow and rilspexsibility properties than B. 
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Example 134. 

Tetrazo 33'-dicWarobeo2idme was prepared by tarazotismg 25.3 parts of 3,3'- 

dichloiobenzidiiie. - , « 

This was coupled by a sunufcmeous process tD a mixture of 17.4 parte at l- 
phenyl-3-mediyi-5-pyrazdane and 18.8 parts of l-p^^3-mediyi-5-pyra2»done at 
pH 4.5—5.0 at room temperature. An aqueous solution of 5% based on the pigment 
weight of a water-soluble azo dyestuff prepared from coupling tetrazo benzidine-2: 2 - 
sulphonic acid with an equimoiar mixture of l-phmyi-3-memyl-5-pyrazolone and l-£- 
tolyl-3-memyl-5-pyrazokme was added to the pigment slurry. The slurry was then 
heated to 90° C and held at that temperature for 30 minutes. It was then filtered, 
washed and dried at 50° C _ J . 

When the properties of this pigment composition are compared with a pigment 
composition which had not been treated with water-soluble azo dyestm? during its 
preparation, it is found that in letterpress varnish transparency and gloss advantages axe 

present: water-soluble azo dyestuff and amine treatments are employed in the 
mixed coupling process, then flow and dispersMity advantages are found over the 
simple water-soluble azo dyestuff treatments. 

WHAT WE CLAIM IS : — _ . _ J _ J ^ U 

1. A process in which a diarylide pigment composition is produced wtecft com- 
prises coupling in water a tetrazotised pigment benzidme (as herembef ore defined) with 
a pigment coupling component (as hereinbefore defined) and incorporating m the pig- 
ment whilst still in the water a water-soluble azo dyestuff. 

2. A process in which a diarylide pigment composition is produced which comprises 
coupling in water a tetrazotised pi gme nt teazidine (as hereinbefore denned) with a 
pigment coupling component (as hereinbefore defined) and mcorporatmg m the pigment 
whilst still in the water a water-soluble disazo diarylide dyestuff. . 

3. A process according to claim 2 in which there is used in the cxKrpling a stoichio- 
metric excess of the pigment coupling component over the tetrazotised pigment 
benzidme and a minor prop ortion of a tetrazotised surphonated benzidine or tetrazotrsed 
carboxyiated benzidine is added to the tetrazotised pigment benzidme before the 
coupling, or to a portion of the pigment coupling component before the coupling or 
to the reaction mixture during or after the coupling. 

4. A process according to claim 2 in which a water-soluble disazo diaryhde dye- 
stuff is added to the tetrazotised pigment benzidine before the coupling or to a portion 
of the pigment coupling component before the coupling or to the reaction mrxture 
durine or after the coupling. _ „- , 

5. A process according to claim 2 in which a water-soluble chsaza diarylide aye- 
stuff is added to a previously prepared diaryKde pigment. # 4 

6. A process according to claim 2 m which the couphnir of the pigment is con- 
ducted in a solution of a water-soluble disazo diarylide dyestuff. _ ^ 

7 A modification of a process according to any one of claims 2—6 m wmcfr tne 
water-soluble disazo diaryKde dyestuff is rendered insoluble in situ m the comrjosmmp. 

8. A process according to claim 2 in which a resin or resinous material is mcorpora- 
ted into the composition. w m . < 

9. A process according to claim 2 in which a surface-active agent is incorrxiraa&a 

into the composition. . 

10. A process according to claim 1 substantially as. described m Example 29 

herein. 

11. A process according to claim 2 substantially as described in any one of 
Examnles 1-^3, 16—28, 30—32 rad 3 W*7 herein. , a m , 

12. A process according to claim 1 substantially as described m any one of 
Examines 4—15, 33, 34 and 38—68 herein. . iai 

13. A process according to claim 8 substantially as described m Exarnpfc 131 

herein. „ _ , * 

14. A dfarvlide pigment comtrcsiticn cnmorisine a diarylide prgment ana an 
insobiWe meM salt of an otherwise water-soluble azo dyestuff. 

15. A diarvtfde pigment comuositiou comprising * diarvEde plement and either 
a water-sofubJe disazo diarvKde dvestuff or an fnsoluble metal salt of an otherwise 
water-«JolnbJe disazo dfarvlide dvestuff. „ 

16. A composition according to claim 14 or claim 15 in which the o^aryirae pig- 
ment is a benzidine yellow or a benzidine orange. 
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17. A composition according to any of claims 14 to 16 containing from 1 to 1Q% 
by weight of water-soluble azo dyestuff calculated on the pigment 

18. A diaryiide pigment composition prepared by a process according to damn 1 
or claim 10. 

19. A diaryiide pigment composition prepared by a process according to any one 
of claims 2 to 7 and 11. 

20. A diaryiide pigment composition prepared by a process according tea any one 
of claims 8, 9 and 12. 

21. A diaryiide pigment composition prepared by a process according to claim 13. 

22. A process according to claim 2 in which the pigment composition in the 
aqueous state, is subjected to a conventional solvent treatment or has incor po rated in it 
a fatty alcohol, diol or polyol containing from 8 to 22 carbon atoms. 

23. A process according to daxm 22 in which an aqueous paste at aqueous sus- 
pension of the pigment composition is boiled with terralm, dibenzyi ether or a-dkhto- 

15 benzene, and the pigment composition then filtered off. 

24. A process according to claim 22 in which 0.1 to 30% by weight based on the 
weight of the dry pigment of a fatty alcohol, diol or polyol containing from 8 to 22 
carbon atoms is added to the pigment coupling co m ponent before the coupling, or to 
the pigment benzidine before or after diazottsation and before the conpling, or to the 

20 reaction mixture during or after the coupling. 

25. A process according to claim 22 in which the diaryiide pigment composition is 
formed into an aqueous slurry, 0.1 to 30% by weight based on the weight of die dry 
pigment of a fatty alcohol, diol or polyol containing from 8 to 22 carbon atoms is added 
to the slurry with agitation and heating, and the pigment composrtkoi subsequently 

25 filtered off, washed and dried. 

26. A process according to claim 24 or claim 25 in which from OA to 10% by 
weight of the alcohol, did or polyol is used calculated on the dry pigment compaction 
being prepared or treated. 

27. A process according to any one of claims 23, 25 and 26 in which the alcohol, 
diol or polyol is present during the coupling or is added to the reaction mixture during 
the coupling and a non-ionic surface active agent is also present during the coupling. 

28. A process according to any one of Claims 22 to 27 m which a metallic salt of 
a resin or the free resin itself is added to the pigment composition. 

29. A process according to claim 2 in which a fatty acid or fatty ester is in- 
corporated in the pigment composition. 

30. A process according to claim 22 substantially as described in any one of 
Examples 70* 71, 74 and 78 herein. 

31. A process according to claim 22 substantially as described in any one of 
4Q Examnles 69, 72, 73, 75—77 and 79 herein. 

3?- A process according to claim 26 substantially as described m either Example 
69 or 72 herein. 

-33. A diaryiide pigment composition comprising a diar^irfe pigment and either a 
water-soluble azo dvestnfT or an insoluble metal salt of an otherwise water-soluble azo 
45 dyestuff together with a fatty alcohol, diol or polyol contaamng from 8 3b 22 carbon 
ff' toms . 

34. A diaryiide pigment composition as claimed in Claim 33 in which the azo 
dyestuff is a disazo diaryiide dyestuff. 

35. A diaryiide pigment composition prepared by a process according to any one 
50 of claims 22—30. 

36. A diaryiide pigment composition prepared by a process according to claim 31. 

37. A process according to claim 2 in which there is incorporated in the pigment 
composition 0.1 to 35% calculated on the weight of the pigment and dyestuff of an 
aliphatic amine, amine salt or amine oxide containing from 1 to 20 carbon atoms. 

55 38. A process according to claim 37 in which a salt of an amine containing from 

1 to 20 carbon atoms is added to an acidic aqueous slurry of the pigment composition, 
the pH is then raised to alkaline and the slurry is men boiled. 

39. A process according to dahn 37 in which an acidic aqueous slurry of the pig- 
ment composition is boiled, a salt of an amine containing from 1 to 20 carbon atoms 

60 is then added, and the pH *s then raised toalfodrne, 

40. A process according to claim 37 m which a salt of an amine containing fromT 
1 to 20 carbon atoms is added to an acidic aqueous slurry of the pigment composttion, 
the slurry is then boiled, and the pH is raised to alkaline. 

41. A process according to cfaim 37 in which an acidic aqueous slurry of the 



30 



35 



31 



1,356,253 



pigment imposition is made alkaline, a salt of an amine o ontaining from 1 to 20 
carbon atoms is then added and the slurry is then boiled 

42. A process according to claim 37 in which an acidic aqueous slurry of trie 
pigment coir^osMon is made alkaline, the slurry is then boiled and then a salt of an 
5 amine contairiingfitmU , J . . . . 

43 A process accordmg to claim 37 in which an acidic aqueous slurry of toe 
pigment composition is boiled, the slurry is then made alkaline and then a salt of an 
amine containing from 1 to 20 carbon atoms is added. „ 

44 A process according to claim 37 in which a salt of an amine c ont a mm g from 
10 1 to 20 carbon atoms is added to an acidic aqueous slurry of the pigment composition, 

and the slurry is then boiled 

45. A process accordmg to claim 37 m which an acidic aqueous slurry of the 

pigment composition is boiled, and then a salt of an amine contammg from 1 to 20 

carbon atoms is added. . . - . 

15 46. A process according to claim 37 in which the amine or amine oxide is present 

during the coupling, or is added to the ttfxazotised pigment benzidine or to the pigment 

couphng component before the coupling. _ 

47 a process according to claim 37 substantially as described m any one of 

Examples 80—91, 95—97, 106—109 and 125 herein. , ^ M , . 

20 48 A process according to claim 37 substantially as described m any one of 

Examples 92—94, 98— 105,110-d24 and 125-130 herem. 

49. A diarylide pigment composition comprising a diaryhde pigment and either 
a water-soluble azo dyestuff or an insoluble metal safe of an otherwise water soluble azo 
dyestuff together with an aliphatic amine, amine salt or amine oxide co nt a ining from; 

25 1 to 20 carbon atoms. Mtx . , . , . 

50. A diarylide pigment composition as claimed m claim 49 in which: the azo) 
dyestuff is a disazo diarylide dyestuff. , . , . c _ - 

51. A diarylide pigment composition according to claim 49 or clarm 50 which 
contains one or more of free amine, amine salt, amine salt of the water-soluble azo 

30 dyestuff, azomethine compound of the water-soluble azo dyestuff and amine salt of the 
azomethine compound of the water-soluble azo dyestuff. 

52. A diarylide pigment composition according to claim 49 or claim 50 co nt aining 
from 0.1 to 10% by weight calculated on the composition of the amine, amine salt or 
flmrne oxide* % , e _ . . 

35 53. a diarylide pigment composition according to claim 49 or claim 50 containing 

more than 10% by weigjit calculated on the composition of the amine, amine salt or 
amine oxide. 

54. A diarylide pigment composition prepared by a process accordmg to any one 

of claims 37 — 47. _ 3i _. AO 

40 55. A diarylide pigment composition prepared by a process acrording to ctann 48. 

56. A process accordmg to claim 22 and claim 37 in which the pigment com- 
position, in the aqueous state, is subjected to a conventional solvent treatment a nd has 
mcorporated in it 0.1 to 35% calculated on the weight of the pigment and dyestuff 
of an aliphatic amine, amine salt or amine oxide containing from 1 to 20 carbon atoms. 
45 57. A process accordmg to claim 56 substantially as described in Example 132 

58. A diaryEde pigment composition prepared by a process according 56 
or claim 57. 

59. A process accordmg to 2, claim 22 or claim 37 substantially as described 
50 in Example 133 herein. 

60. A process according to claim 2, substantially as described in Example 134 
herem. , m 

61. A diarylide pigment opposition prepared by a process according to claim 59 
or claim 60. 
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